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PART VI. 


INHERITANCE IN CORN. 


By H. K. HAYES. 


Introduction 


For the last six years this Station has been studying the inheri- 
tance of corn characters, and in 1911 a technical bulletin was 
published on the subject. The purpose of this paper is to state 
as clearly as possible some of our results which have practical 


value to corn growers and breeders in two different particulars. 


First, a large number of corn varieties are grown in Con- 
necticut and often several of them on the same farm. In spite 
of usual precautions, slight accidental crossings between varieties 
take place which cause serious embarrassment to growers of seed 
corn and plague everyone who wants to raise corn which is 
uniform in appearance. In the following pages is stated what 
can be done to detect and cull out the accidental hybrid seed. 

Second, many more or less successful attempts have been and 
are being made to develop new hybrid varieties which shall com- 
bine desirable qualities from both parents. Accurate knowledge 
of the way in which these desirable qualities are inherited will 
simplify operations and prevent disappointment. 


The Formation of the Seed 


Following the general rule, seed corn can only be produced by 
a union of male and female elements. The tassels and silks of 
corn, which are the male and female reproductive organs, are 
borne on widely separated parts of the plant. Each thread of silk 
grows from a spot on the cob where the kernel is to be and where 
the female cells are produced. The office of the silk is to collect 
the pollen grains which are formed in the tassel. A mature 
pollen grain falling on a mature silk germinates and sends out 
a tube which, guided by the silk, reaches the ovary. Through 
this tube two male cells pass, and on reaching the female cells, 
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unite with them. One unites with the egg cell to form the 
embryo or undeveloped plant and the other fuses with a second 
female cell to form the endosperm of the seed. This endosperm 
is the surrounding tissue in which the food material is stored. 
The embryo of the corn seed is the germ or chit, the rest of the 
seed within the outer covering is the endosperm. 

The fusion of the cells just described, called fertilization, is at 
once followed by rapid growth and the production of a seed. 
When the pollen comes from the same plant which bears the silk, 
there is “self-fertilization ;” when it comes from another plant of 
the same variety there is “cross-fertilization;’ when from 
another variety there results “hybridization.” As a commercial 
variety of corn is generally composed of many types in a complex 
hybrid condition, due to constant inter-crossing, there is no exact 
distinction between “‘cross-fertilization” and “hybridization” as 
applied to corn. 


The Law of H eredity 


The transmission from one generation to another of the promi- 
nent features, such as sweet, dent and flint characters, color of 
seeds, etc., which distinguish varieties of corn, follows what is 
known as Mendel’s Law of Heredity, which may be illustrated 
from his own work with peas. For this discussion Darbishire’s 
book, “Breeding and the Mendelian Discovery,” has been freely 
used. 

The edible pea may be divided into two classes, the tall and 
the dwarf. One difference between them is in the length of the 
internodes, i. e., the sections of the stem between two nodes or 
joints where the leaves are attached. This causes the tallness or 
the shortness of the whole plant. 

Moreover, the pea is a normally self-fertilized plant, i. e., seed 
is formed by the union of male and female cells of the same 
plant. 

This seed, if from a tall race, will produce nothing but tall 
plants, and if from a dwarf plant will yield dwarfs only. 

Now, if a cross is made between a tall and a dwarf race by 
applying the pollen of one variety to the stigma or female recep- 
tive organ of another variety, and the seeds produced by this 
“cross” are sown, nothing but tall plants will appear. These are 
no shorter than the pure tall plants and in many cases they are 
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somewhat taller because of the increased vigor due to crossing 
two pure races. 

When we sow the seed ' from the above hybrid generation we 
obtain tall and dwarf plants in the ratio of about three tall to 
one dwarf in every four. These dwarfs, if self-fertilized; will 
all breed true as to height in later generations, but while some of 
the tall plants will breed true others will again give tall and 
dwarf plants in the ratio of three to one. 

These facts are easily explained by the present Micsoilstiieh 
theory, which is not essentially different from Mendel’s inter- 
pretation. A plant or animal does not transmit its characters 
in a bunch as it were, as if the entire organism were the unit, 
but its various characters are inherited separately. 

Each reproductive cell, whether in pollen or ovule of the: tall 
pea, contains a factor, structure or unit quality of tallness which 
we may represent by T. A union of male and female cells of tall 
peas will be a union of reproductive cells, all of which contain T, 
and a tall race will result. Each such reproductive cell of the 
dwarf pea lacks the structure or factor which produces the tall 
race. This lack may be represented by t, and from their fusion 
only dwarfs result. 

But when the tall and dwarf races are crossed, each seed is 
the result of a union of reproductive cells, the one from the tall 
race containing T and the one from the dwarf race containing t. 
But the tall character in this generation is “dominant;’ i. e., 
it conceals or masks the other. Such characters as tallness and 
dwarfness are said to be contrasted or allelomorphic pairs, and 
as only tall plants are produced when tall and dwarf are crossed, 
the tall character is said to be a dominant one and the dwarf 
character a recessive condition. 

Now, if all the seeds of this hybrid are planted and their blos- 
soms self-fertilized, we may explain the conditions as follows: 
Half of the male cells are supposed to contain only T, the factor 
for tallness, and half only t, the factor for dwarfness. The 
same is true of the female cells. We may represent the ‘situation 
and the resulting progeny thus: 

A inreng apt 
Male Fr ped sh Female 


cells cells 
tice 
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From the diagram it appears that one-quarter of the resulting 
seeds have received T from both pollen and ovule, or (T+ T). 
They can produce only tall progeny. One-quarter have received 
t from both, or (t-++t) and can produce only dwarf progeny. 
The remaining half of the seeds are like those from which they 
themselves were grown, i. e., they are formed by a union of cells, 
one of which contains T and the other t, or (T +t). But when 
the dominant factor T is received from only one reproductive cell 
the plant when grown is a tall one and can not be distinguished 
from the pure tall race. 

The only method of distinguishing between the pure tall and 
hybrid tall plants is by breeding from them. The pure tall plants 
will, of course, give only tall progeny, while the hybrid tall 
plants will again give both tall and dwarf plants. 

The first important fact which this illustrates is that the 
external appearance of a plant is not a correct criterion of its 
breeding qualities, but that the contents of the reproductive cells 
are the important feature, and that in most cases the only way of 
determining these contents is to breed from them. 

We should also note that only one of the factors of a con- 
trasted pair is found in a single reproductive cell. Thus, in the 
case above described no reproductive cell consisted of a mixture 
of the factors for both tall and dwarf plants but contained either 
the one or the other. 

The fact that there is often a dominance of one condition over 
another in the first hybrid generation of a cross is of especial 
importance to the corn growers of Connecticut. A partial report 
of this matter was given in 1907 by East. 


Dominance of Characters in Corn Breeding 


After crossing, the characters here given behave in the follow- 
ing manner: 
Flint or Dent is dominant to Sweet. 
Yellow « ‘i “ No Yellow or White. 


Purple 
Red Pericarp 
Red Cob ce “c “c 


éé “cc “ce 


No Purple or White. 
No Red or White. 
No Red or White. 


FLINT OR DENT—SWEET CROSSES. 4II 


Flint or Dent—Sweet Crosses 


If a sweet corn is used as the female parent and is crossed 
with a starchy corn, either a flint or a dent, there result hybrid 
seeds which cannot be distinguished from seeds of the starchy 
parent. This result is due to the fact that the endosperm of 
corn is hybridized as well as the embryo. (See The Formation 
of the Seed.) 

A microscopic study of the starch grains of sweet corn shows 
them to be small, angular and abortive, while those of a flint 
or dent are much larger and are circular in outline. Something 
is evidently introduced by the pollen of the starchy corn which 
enables the sweet variety to proceed in its starch development 
and form seeds which are not visibly different from the starchy 
parent. 

If, on the other hand, starchy corn, flint or dent, is used as 
the female parent and is pollinated with sweet corn pollen, no 
immediate effect is apparent. The starchy corn already contains 
the dominant factor and masks or hides the presence of the sweet . 
character which is recessive. 

The practical use of these facts is as follows: 

No extreme care need be used in isolating sweet corn plots 
from field corn, as any crossing on the sweet corn shows in the 
first year, and at harvest the hard starchy kernels can be dis- 
carded. The sweet kernels, those with a wrinkled appearance, 
when grown will always produce sweet corn. 

But, on the other hand, as there is no immediate visible change 
when field corn is pollinated with sweet corn pollen, there is no 
method of detecting and rejecting the hybrid kernels. The field 
corn seed should always therefore be saved from that part of the 
field which is farthest from the sweet corn plot. 

Sometimes seeds of a semi-starchy nature appear in sweet corn 
varieties. In a study of the inheritance of starchy-sweet crosses 
a few ears of this nature were met with. Semi-starchy seeds 
have also been mentioned as occurring in a number of pure sweet 
races by Halsted of New Jersey. To determine the inheritance 
of this peculiarity, the most starchy and most sweet kernels were 
selected from a self-fertilized semi-starchy ear. The result of 
two years’ selection of the most wrinkled kernels for planting 
produced ears nearly all of which were of a pure sweet nature. 
No ears have as yet been produced of a pure starchy nature. 
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Such semi-starchy ears are often encountered by sweet corn 
canning factories and give, much trouble.. Selection of the most 
wrinkled seeds for planting will assist in eliminating the semi- 
starchy types. } 


Yellow—W hite Crosses 


Our results indicate that in many cases there are two separately 
inherited characters for yellow color in corn, either of which 
can produce this color. This fact, although of great scientific 
importance, does not materially change the methods of producing 
pure seed of either the yellow or white variety. The color which 
produces the yellow varieties of corn is an endosperm character. 
When white corn is crossed with pollen from a yellow variety 
the resulting progeny always has a yellow color, although it is 
sometimes lighter than the pure yellow. If the white corn plot 
is not completely isolated from the yellow variety some hybrid 
seeds will be produced. On saving the white corn seed, those 
seeds which are hybrid can be detected by their yellow color and 
removed, with the assurance that when nothing but white seed is 
planted the seed is pure for this character. 

When yellow is the female parent and is crossed with white 
corn the resulting seed is yellow. In some crosses the hybrid 
seeds are light yellow, but, on the other hand, some hybrid yellow- 
white seeds are dark yellow, so it is impossible to separate the 
pure yellow from the hybrid yellow’ seed except by breeding. 
Therefore, yellow corn, when intended for seed, must be grown 
at a considerable distance from white varieties. 

Intentional crossing of two varieties is usually done with the 
idea of obtaining an improved variety by combining the desirable 
qualities of both parents. Suppose ‘a white corn with a large 
stalk has been crossed’ with-a yellow variety with a good ear 
and that a type has been produced with both these characters 
(large stalk and good’ears), but the ears are composed of stich a 
heterogeneous mixture of yellow and white seeds that they have 
no value as seed corn.’ The problem is to obtain ears which will 
produce either all white or all yellow seeds. The easiest method 
is to select only pure white seeds for planting, which in turn will 
produce only white corn. If a yellow variety is desired it can 
be most easily produced by planting all yellow seeds and self- 
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fertilizing a number of ears, i. e., the pollination of the silks of a 
plant by its own pollen grains. This is most easily performed 
as follows: 

Just before the silk appears a bag should be placed over the 
ear and another over the tassel. About five days later, when the 
silk is well showing, the stalk should be bent over and the tassel 
bag carefully removed. This will contain a certain amount of 
yellow dust or pollen which should be carefully dusted over the 
silks, and the ear again covered. After maturity, these hand- 
fertilized ears should be harvested and examined. All ears which 
contain only yellow seeds will produce only yellow progeny. It 
is necessary to self-fertilize a large number of ears so that several 
pure ears may be allowed to cross naturally the following season 
in order not to obtain evil effects from inbreeding. 


Purple—White Crosses 


Only a few races of purple corn are grown in Connecticut, of 
which Black Mexican sweet is the best known example, although 
a purple pop variety is sometimes seen in the market. This 
purple color is due to a dye which is present in a single row 
of cells, known as the aleurone layer, which is found just under- 
neath the pericarp or outer hull of the seed. As this layer is 
a part of the endosperm, there is an immediate effect when non- 
purple races are crossed with purple varieties. The conditions, 
however, are different than in the crosses previously mentioned. 

From an analysis of crosses between Black Mexican sweet and 
several non-purple races the following facts have been established. 
The purple color is due to at least two separately inherited 
factors found in the reproductive cells, both of which must be 
present in order to produce a purple condition. By crossing a 
white race which we found to contain one of these factors with 
another white race which contained the other factor, purple seeds 
were obtained. In one cross there was no visible effect im some 
kernels when a non-purple race was crossed with pollen from a 
purple variety. This we explain by the presence of something 
in this race which inhibited the production of purple. These 
facts, however, will not be further discussed here. 

When pure seed of a purple race is desired, it is necessary that 
it be isolated from other corn plots. Of course, when Black 
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Mexican sweet is fertilized with pollen from starchy races, either 
dent, flint, or pop, those seeds which are of a hybrid nature will 
be of a hard starchy condition and can therefore be rejected. 

Non-purple races, of either flint, dent, pop, or sweet, from 
which seed is saved, should not be grown near a purple variety, 
as there is no surety that hybrid seeds can be rejected. All 
kernels showing any purple color will be found to be hybrids and 
by rejecting these the greater part of the hybrid seeds can be 
removed. 


Red Pericarp—White Pericarp Crosses 


The pericarp of corn is the outer hull. It is in this portion of 
the seed that the red color of the common red races of corn is 
found. If a paper bag be placed upon an ear before silking time 
and be removed after the silks have fully developed, thus leaving 
it unfertilized, the places on the ear where the seeds would have 
been formed, had pollination taken place, will be found to consist 
almost entirely of this outer hull or pericarp. This portion of 
the seed is therefore just as much a part of the mother plant as 
its tassels or silks and is not immediately affected by pollination. 
For this reason an ear has either a red pericarp color on all of its 
seeds or on none of them. 

If a seed is soaked for a short time in water this outer hull 
may be easily removed. This red color conceals all other colors 
which may be present in the seed. Thus, an ear of corn may 
contain both yellow and white, or purple seeds, or any of these 
colors in a pure condition, yet if the red pericarp is present these 
facts are obscured. Thus we are further impressed with the 
fact that all of the characters so far discussed are separately 
inherited. 

If a red pericarp corn is crossed with a non-colored race, no 
matter which is the female parent, there will be no immediate 
visible effect. If these hybrid seeds are planted, the crop for 
the following season will consist of all red pericarp ears. If — 
these ears are self-fertilized and grown, red and non-red pericarp 
ears will be received in the ratio of three to one. 

Besides this solid red pericarp there are mosaic red, commonly 
called “Bloody Butcher,” varieties. This mosaic red is inherited 
as a pattern color. In common with many variegated races of 
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plants this condition does not breed true but always gives some 
non-colored and, in some cases, some deep red progeny. There is 
also a pericarp color which varies in intensity due to light condi- 
tions. If the ear is stripped of its husks before maturity all seeds 
are partially covered with red, in other cases the red color is only 
seen as a slight blush on some seeds near the tip of the ear. This 
color is inherited in the same manner as the deep red pericarp 
color. 

As there is no method of detecting a cross between red and 
non-red races, seed of either sort should only be grown in 
isolated plots at some distance from the other variety. 


Red Cob—White Cob Crosses 


The directions for selecting exhibition corn, issued by the 
extension department of the Massachusetts Agricultural College, 
state that white corn usually has white cabs, that red cobs in 
yellow corn are preferred, while a variation in cob color shows 
a mixture and poor breeding. 

It is not believed that the color of the cob is of any practical 
importance, although for the sake of a uniform appearance a 
“mixture” is not advisable. In a study of a cross between a red 
pericarp, red cobbed variety, and a race which lacked these colors, 
the pericarp and cob colors were coupled in inheritance, i. e., 
when separation took place all red cobs had red pericarps and 
all white cobs had white pericarps. In other cases no coupling 
has been observed and each character is separately inherited. 

The cob color behaves exactly similar to the pericarp color in 
crosses. Red is dominant to white and in the second generation 
there are, on the average, three red cobs to one white. 

In case of a mixture of red and white cobs, or pericarp colors, 
pure races for either the one or the other can be most quickly 
got by self-fertilizing a number of ears, as explained under the 
heading Yellow-White Crosses. All non-colored self-fertilized 
ears for either cob or pericarp will give non-colored progeny. 
Of the self fertilized red ears, one-third will breed true and two- 
thirds will again give a mixture. The breeding nature of these 
can be tested by growing about ten hills of each and noting 
results. The remainder of the seeds from each ear should be 
reserved and all ears which, by test, give only red-eared progeny 
can be used to multiply the variety the following year. 


416 CONNECTICUT EXPERIMENT STATION REPORT, IQII. 


Summary of Crosses Showing Dominance 


In the preceding discussion we have considered the appearance 
of crosses, the production of seed of pure varieties, and the 
inheritance of characters. 

Summing up these results, we find that when a white corn is 
crossed with a yellow variety the resulting seeds are always 
yellow. Likewise when sweet corn is pollinated with starchy 
races (dent, flint, or pop) the resulting seeds are always of a 
starchy appearance. Pure seeds for the characters, sweetness, 
or white color can therefore be told by inspection. When ears 
show a mixture of yellow and white or starchy and sweet 
seeds we may be sure that the white seeds and the sweet seeds 
are pure for these respective characters. Thus no extreme isola- 
tion from other varieties of either sweet or white corn seed plots 
need be practiced, as the crossed seeds can be detected and elim- 
inated. Seed plots in all other cases must be isolated from other 
varieties. 

In case a mixture has been received of yellow and white seeds 
and a yellow race is desired, this can be obtained by planting 
yellow seeds and self-fertilizing a number of ears, as we know 
that all self-fertilized ears which contain only yellow seeds will 
thereafter give yellow progeny. 

When a variety produces some colored and some non-colored 
ears for either cob or pericarp colors, there is no surety that 
either selected color will breed true. As a larger part of the 
seeds of an ear is normally “cross-fertilized” there is a small 
chance of receiving either a red or white ear in which some seeds 
will not be fertilized with pollen from a plant bearing an opposite 
color and, when planted, give a’mixture. Pure varieties can be 
most quickly obtained by self-fertilizing a number of ears as 
Le slaiag explained under the heading “Red Cob-White iad 
Crosses.” 

It is always necessary to self-fertilize a atietiber of ears so that 
several pure ears may be allowed to cross naturally the following 
season, 

When attempting to produce an improved variety by crossing 
two types, each of which contains a desirable character, the aim 
of the breeder is to combine both’ desirable characters in one 
variety. As we have learned, each character is generally sep- 
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arately inherited, although some cases of coupling have been 
reported in which two, or more characters are inherited together. 
The method of inheritance of any character can be determined by 
crossing a variety which contains this character with another in 
which it is either absent or is present in a modified condition and 
by studying the appearance of this character in later generations. 
The knowledge of the manner in which each character is inherited 
enables the breeder to combine desirable features of one variety 
with those of another. 

When the parents differ by two separately inherited characters 
we may illustrate the results as follows: 

Suppose. one parent is a yellow. sweet corn in which there is 
only one inherited factor for the yellow color and the other 
parent is a white flint corn. As we have seen, yellow is dominant 
to white, and flint or starchiness is dominant to sweetness. Since 
these are endosperm characters, the immediate cross of the above 
parents will be a yellow flint corn. But the following generation, 
if self-fertilized, will consist of ears containing four sorts of 
seeds in the ratio of nine yellow starchy, three white starchy, 
three yellow sweet and one white sweet. The yellow starchy corn 
is produced when the factors for yellow and starchiness are both 
present. As both are dominant factors, only a part of the nine 
yellow starchy seeds will breed true. Theoretically, one out of 
every nine will give ears containing only yellow starchy seeds, 
two will breed true for the yellow color but will be hybrid for the 
starchy character, two others will breed true for the starchy con- 
dition but will give both yellow and white seeds, and four will 
again produce ears containing all four sorts of seeds. 

_Of the three white starchy seeds, all will breed true to the white 
color, but only one of every three will give pure starchy ears. 
Likewise, of the three yellow. sweet seeds, all will give sweet 
progeny, but only one out of every three will give pure yellow 
eats. The white sweet seeds will all breed true, giving only 
white sweet progeny. 

Our parent varieties were yellow sweet and white flint. From 
crossing these varieties two new sorts have therefore been pro- 
duced, namely, white sweet and yellow flint. This cross illus- 
trates what we mean by a recombination of characters. 
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Inheritance of Characters Which do not Show Dominance 


From the viewpoint of the improvement of corn by a cross 
between two varieties, each of which contains some desirable 
character, the phenomenon of dominance is of little importance. 
The result desired is to obtain a race which contains both bene- 
ficial characters. 

The following crosses conform to the essential feature of 
Mendel’s law, i. e., the separation of characters in the reproduc- 
tive cells of hybrids and their chance recombination—although 
the conditions are of a complex nature. 

After crossing, the characters given below do not show domi- 
nance. The first hybrid generation is intermediate in appearance 
and the second hybrid generation gives both intermediate and 
parent types. 

Crosses between Flint and Dent races. 

Crosses between races which differ in row numbers. 
Crosses between races which differ in height of plants. 
Crosses between races which differ in length of ears. 
Crosses between races which differ in size of seeds. 


Crosses between Flint and Dent 


Flint corn has hard, smooth and oval grains generally nearly 
as broad as long, while dent corn is indented on the top and the 
length of the seeds is much greater than their breadth. The 
characteristic difference between flint and dent is due to the 
amount and position of horny starch in the endosperm. Flint 
seeds have the embryo and soft starch surrounded by the horny 
starch. In dent races the soft starch extends from the center 
to the cap, the sides of the seed being composed of horny starch. 

There is no immediate visible effect when dent and flint races 
are crossed, the character being inherited as a plant character. 
For this reason seed of either sort must be produced in isolated 
plots. Frequently an ear from a flint-dent cross contains both 
indented and flinty seeds, yet selection of either kind for planting 
gives like results. An ear which contains both flint and dent 
seeds is generally a hybrid. 

The first generation of a cross between a flint and dent is of a 
uniform nature and intermediate in appearance. Sometimes this 
generation is more like the flint parent, sometimes more like dent 
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in appearance and in other cases strictly intermediate. Self- 
fertilized ears of this generation produce a wide range of varia- 
tion the following season, a few ears resembling flint, others 
resembling dent, and the greater part again of an intermediate 
nature. Self-fertilized ears either of the pure dent or pure flint 
type produce pure races when grown, but the intermediates again 
show wide variabilities. In this cross there is often difficulty in 
separating pure dent or pure flint from intermediates, by inspec- 
tion. As in some previous cases, the only sure method of deter- 
mining the breeding nature of an ear is by growing it and 
examining its progeny. 


Crosses between Races which Differ in Row Numbers 


There is a wide range of row classes in corn. The most com 
‘mon flint races are eight-rowed sorts and some dent races produce 
as high as thirty-six rows. This character is quite markedly 
affected by conditions; thus, an eight-rowed flint frequently 
produces some twelve-rowed ears. A sixteen-rowed selection 
which has been inbred for a number of years has a normal fluctu- 
ation of from twelve to twenty rows with a mean value of sixteen 
rows. In pure races these fluctuations, due to environmental or 
physiological conditions, are non-inherited. 

Crosses between races which differ in row numbers are of an 
intermediate nature in the first generation, the range of classes 
being somewhat larger in the second generation than in the first. 
Some of these second generation plants breed comparatively true, 
although the greater part again break up the following year. 

There must be several inherited factors for row classes in corn, 
as different varieties breed true to different row classes. The 
row classes of most commercial varieties of corn can be changed 
by selection and either increased or decreased. This is due to 
the fact that corn is naturally cross pollinated, and a commercial 
variety really consists of a complex hybrid condition. 


Crosses Between Races which Differ in Height of Plants 


Plant height is a complex character and, without doubt, due to 
many inherited factors. Our reasons for this belief are the large 
number of known varieties which differ from each other in plant 
height. In common with other size characters, environmental 
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conditions have the power to greatly modify the height of plants. 
The fluctuations within a pure race are very large and make the 
analysis of the inheritance of such characters almost impossible. 
Some of our experimental races have been constantly inbred for 
a period of six years and are very uniform in appearance. 
Under ordinary field conditions, the difference in height of dif- 
ferent plants of such pure races is often as great as two and a 
half feet. 

Two crosses have been studied between races which differ in 
plant height, both giving similar results. One was a dent-flint 
cross and the other a cross between Tom Thumb pop and Black 
Mexican sweet. The results were as follows: ‘The first genera- 
tion of the cross proved to be as uniform as either parent and 
was somewhat larger than the average of the parents. This 
increased height over the average of the parents is due to 
increased vigor and not to dominance. 

Self-fertilized ears of this first generation, when grown, pro- 
duced a wide range of variability for plant height, embracing 
the range of both parent forms. Of course, it is not to be 
expected that many of these forms will breed true the following 
year, yet selection of forms like either parent will doubtless give 
an approach toward the parental condition. 


Length of Ears and Size of Seeds 


Only one cross between races which differ in ear length has 
been carefully studied. This was between Tom Thumb pop, with 
an ear length of from five to eight centimeters, and Black Mexican 
sweet, with an ear length of from thirteen to twenty-one centi- 
meters. The first generation of this cross had a range of varia- 
tion of nine to fifteen centimeters. This generation was no more 
variable than the parent races, and was of an intermediate ear 
length, although somewhat larger than the average of the parents. 
The second generation was very variable and produced some ears 
which closely approached the parental forms in length. 

The above cross was also used to study the inheritance of 
weight of seeds. The size of the seeds is determined in a large 
measure by the pericarp, which is a mother plant character. For 
this study, twenty-five seeds were weighed from each ear. The 
first generation was intermediate in weight of seeds and no more 
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variable than the parent forms. The second generation presented 
a wide range of variation. Some short ears produced large 
seeds, while some long ears produced small seeds. 


Summary of Crosses not Showing Dominance 


The preceding crosses do not show the phenomenon of domi- 
nance, yet all behave in a similar manner. The first generation 
of these crosses is of an intermediate appearance and the second 
generation has a range of variation from one parent form to the 
other. Some of these second generation forms will breed true, 
but it is impossible to determine, by inspection, which these are. 
The only method of determining the breeding nature of these 
second generation forms is by row tests. 


Abnormalities 


There are a number of abnormalities of corn which are often 
found in commercial races. These appear to be of two sorts; 
first, those which aresproduced by some unusual environmental 
condition and are non-inherited, and second, inherited abnormali- 
ties. Of these two classes the heritable one is of interest to the 
commercial grower or seedsman because it is important to know 
- the quickest method of getting rid of these abnormalities if they 
appear. 

The following abnormalities have been found to be inherited: 


Dwarf forms. 
Divided ears. 
Irregularity of rows of seeds. 


Dwarf Forms 


Dwarfs have appeared several times in our cultures, and in all 
cases but one in strains which have been inbred for oné or more 
seasons. Inbreeding, as used here, means the pollinating of the 
silks of a plant by its own pollen grains. 

In one instance, some dwarf plants appeared in a commercial 
culture of Stowell’s Evergreen Sweet. A normal plant from this 
culture was inbred and gave both dwarf and normal plants the 
following season. A cross was made between a normal plant and 
a race in which dwarfs had never appeared, which, when grown, 


422 CONNECTICUT EXPERIMENT STATION REPORT, IQII. 


gave only normal plants, two of which were self-fertilized. One 
of these ears produced only normal plants, and the other gave 
both normal and dwarf forms. 

Several attempts to self-fertilize such dwarfs have proved 
unsuccessful and in one case when a few mature seeds were 
produced they failed to germinate. Emerson of Nebraska suc- 
ceeded in self-fertilizing some similar dwarfs which appeared in 
his cultures and when grown only dwarfs were produced. 

It seems very probable that we are dealing with a condition in 
which normal plants are dominant to dwarfs, as is the case of the 
tall and dwarf peas. The dwarfs which have appeared in our 
corn cultures, unlike dwarf peas, are absolutely valueless. The 
low per cent. of seeds which germinate from strains which pro- 
duce some dwarfs points to the fact that in some cases such 
abnormalities have not been able to develop. 

If dwarfs appear in an otherwise valuable strain they can be 
most quickly eliminated as follows: By hand pollinating a large 
number of ears we may expect to receive one out of every three 
which will give only normal plants. The hand pollinated ears 
should be tested by planting a part of each and reserving the 
remainder of the seeds. The seed from all ears which in this test 
gives only normal plants may be used to develop the strain the 
following season. Such a method should not be used unless the 
strain is a valuable one. 


Divided Ears 


A desirable ear of corn should be cylindrical in form and should 
not have too large a cob, i. e., the proportion of shelled corn to 
cob should be large. 

There are several classes of abnormalities which show different 
degrees of division of the cob. A form with a monstrous, flat- 
tened, and in extreme cases a divided tip, is frequently seen in 
races which have a large number of rows, such as dents and pops. 
At our State Fair this year, one entry for the best six-ear lot of 
yellow dent corn contained one such ear. Such an ear produces 
a large proportion of cob which is valueless and also an ear which 
is hard to shell. 

The above abnormality belongs to the inherited class, although 
environment has the effect of retarding or accelerating its mani- 
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festation. One of our inbred races of dent produces, on the 
average, about two-thirds of its progeny with a flattened ear and 
one-third with both a flattened ear and a divided tip. A cross 
between this strain and a strain with a flattened cob gave, in the 
first generation, about the same per cent. of divided tip ears as is 
produced by the divided tip parent. 

Divided tip is dominant in crosses to normal tip, but the domi- 
nance is not complete. In such cases there is the added difficulty 
of not being able to tell the recessive form from the dominant by 
inspection. Flattened cobs have proved dominant in crosses over 
cylindrical cobs. 

There are different degrees of cob division and in the extreme 
case the cob is grooved and only four rows are produced. 
Although we have not found this four-rowed condition to be 
inherited, there is no doubt of the fact that the tendency to 
division is sometimes inherited. We have often found the same 
plant producing one ear which is four-rowed and another with 
eight rows. When the tendency to division is an inherited char- 
acter an inspection of the eight-rowed ear showed a tendency 
towards row splitting at the butt of the cob. In some cases we 
found this character to be non-inherited. Any row culture pro- 
ducing over five per cent. of such ears should probably be 
discarded. 


Irregularity of Rows of Seeds 


The greater part of the ears of our commercial varieties of 
corn have regular rows. Sometimes, as we have noted, two or 
more rows are dropped from a part of the ear, but even then the 
rows of seeds are regular and straight. 

Nearly all varieties produce some ears which show irregular 
rows, the kernels being packed closely together on the ear, 
making it almost impossible to count the row number. Such 
irregular ears are undesirable, the seeds presenting differences 
of size and shape which are not conducive to even dropping by 
cornplanters. Regular-rowed ears also present a more attractive 
appearance. 

Country Gentleman sweet corn is an irregular-rowed variety 
which proves that in some cases irregularity of rows is an 
inherited character. Irregular-rowed ears have often appeared 
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in our cultures and proved to be non-inherited, in all but one 
case. A self-fertilized, irregular-rowed ear of a white flint strain 
produced thirty-three normal and fifteen irregular ears, while a 
normal self-fertilized ear produced one hundred and twenty-five 
normal and five irregular ears. One of these five irregular ears 
was self-fertilized, and the following year produced fifty-six reg- 
ular ears and one irregular ear. A regular-rowed ear from the 
irregular-rowed strain produced seventy-nine regular and twenty- 
nine irregular-rowed. 

The manner of the inheritance of this character mites be 
definitely stated, yet the character is an inherited one. Any 
commercial row culture which contains much over five per cent. 
of irregular ears should be discarded to eliminate the undesirable 
character. 


Summary of Results 


Corn is a normally cross-fertilized plant, and for this reason 
a commercial variety is composed of many types. Any variety 
can be made more uniform by selection. The benefit of selection 
seems chiefly due to the elimination of the poorer types, leaving 
only the better sorts. 

The improvement of corn by selection has been thoroughly dis- 
cussed in previous bulletins and will be only briefly mentioned 
here. Bulletin 152 gives directions for producing a breeding 
plot in which each row is grown from a single ear. Each row is 
then harvested separately, the yield and appearance determining 
the value of the selection. Such commercial row cultures have 
been and will continue to be of great value. We should not, 
however, expect too much from such a method. The increased 
yields which have been received by such methods are believed to 
be due to the elimination of undesirable types of which the pre- 
ceding abnormalities are examples. Row cultures are of ines- 
timable value in such work. 

In Bulletin 168 we discussed corn breeding methods and came 
to the conclusion that the growing of first generation hybrids 
would prove beneficial and materially increase corn yields. Some 
varieties will doubtless prove more beneficial for this work than 
others; however, all investigators agree that crosses between 
highly selected sorts will prove most valuable. 
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It is hoped that the corn growers of Connecticut will not 
discard this article because of its technical nature and the diffi- 
culty of understanding this class of results. The subject of the 
inheritance of plant characters is a complex one, yet the seedsman 
or farmer who applies the known principles of inheritance and 
breeding to his own work will certainly receive a benefit thereby. 
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a, At left, upper ear, Illinois low protein dent. Middle ear, immediate 
result of cross between low protein dent and Stowell’s Evergreen sweet, 
and lower ear, Stowell’s Evergreen sweet. 


At right, result of planting 
seeds of the hybrid ear. 
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b, At left, Rhode Island white flint; at right, Longfellow yellow flint; 
in center, immediate result of cross between yellow and white flint, show- 
ing dominance of the yellow color. Lower ear is a self-fertilized ear 
grown from hybrid seeds of central ear. 
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a, Tom Thumb pop, showing variation in length of ear. Length is 
given in even centimeters and the number of individuals in each class 
is given below (one-sixth of natural size). 
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b, Black Mexican sweet, showing variation in length of ear (one-sixth 
of natural size). 
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a, Variation in length of ear of the first generation of a cross between 
Tom Thumb and Black Mexican (one-sixth of natural size). 
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b, Variation in length of ear of second generation of cross between 
Tom Thumb and Black Mexican (one-sixth natural size). 
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A dwarf, appearing in a commercial culture of Stowell’s Evergreen 
sweet, compared with a normal ear of the latter. 


INDEX. 


PAGE 

Abortion medicine .......- St IIR ORE EER ates PCA eA LDA RR RT 212 
PACeraislad, tt) HEAGACNE POWAETS so). 0126 Ginx 0: clinjaie eines bene e ce eee ee 179 
Pa HOGIMALG, AarGSES Ot cl. a euieis Speier apie wialddidid ak sew eactae 390 
BC ES A: TEAST, QM 11 tt a ee eee en 267, 339 
eR MRIS MTT EEE: hn ey SRA ote cht We cal g he Gage ft pla gine Srp ati 339 
Miia tAeNOLESA TELAT IIS) VICIG yO Lies ss srs ele ySi sian aa! s «2 & Seshel ela cools 237 
jovASa 6 Ppa Cenc enh a oR R Oar a OLS IA ane FOTN ee ON SR SRE SR 212 

AATCC re th pte ene tava ae Sees LM OS AUN yd aegis Lluis 227, 250 

American Agricultural Chemical Co. :— 

A. A. C. Co.’s Complete manure with 10% potash ........ 62 
Complete tobacco manure ...............-- 62 

(hepa. Seen Ge 62 
Grass and lawn top dressing .............. 62 

H. G. Fertilizer with 10% potash ......... 62 

"hobacco) Manure: 6h) a0 Ok saglas sn eh 62 

‘Lopaccorustanter, and jerOwer sosu cic seiees oes 62 

Biatie realest tii vsscha carats apncxcimiil cena eis ota te 46 

rye C LOU: FIOM ers cts a heclaqalaetarsiclons, siere bys 55 

Bi ekerotttrdl PONE sunset eiastna sets es 46, 48 

Grass) and (oatsnrertilizen e340 sib. scp aha aiel s 54, 56 

Ground itankage. O-ands30)4.4)..ipi eis + aetslsietars 50 

DPASE( Ls THIS ETEAES (S22 cin 'Seacore wer Yates Sealine ine br stele 40, 41 

GAGE MEMTDEE Je eitio lon cars w ord ovis a wishavd eo xvetahele 37 

Woulblemmantire’) Salty steyesiais cele sas ea arate: 43 

Genume German Kkaimit (550 sb be stat els lobes Ze 

Fler GMatiedubtood iy seetcrsekece.s Gels) aleleso ttre sats 2 

SHIP NALE: Ole POCA 5h. faise tie-e eek Oars 2 

Miuriate:ot potastivser vanes ween ee seein 44 

INfEHALERO HeSOar we tais telercheiers & eycieicetoe/ Lecpieeiee 23 

Thomas phosphate powder ...............- 38 

Bradley’s Complete manure for potatoes and vegetables .. 62 

top dressing grass and 

fort ehh OLA eA MER MERE EN 4 haa 62 

With, 10% potash 2: j-cjey.joe «etl 62 

GOL DHOSD hatewege ds erie areh eta ee awacviale Dranne e 62 

Eclipsen pHOSpilateys cd aatcatastsrelcistc <tlalar etetelhs thanks 62 

Farmers’ new method fertilizer ................ 62 

ici tiet POST IAEES) c.0'7) 2 yates ae, woe onels Wunemehaeietohte 62 

Pats Perci@er ss sc) Ae rek ie hata eho tas Ares 62 


Qe RA bho eth EASE geting SADT Coron Nya peat | dere 62 


428 CONNECTICUT EXPERIMENT STATION REPORT, IQII. 


Page 
American Agricultural Chemical Co., cont’d:— 

Bradley's XX. L. /Superphosphates oi ee eee ieee 62 
Church's) ish jandpotashiiae amin: oie siaueistominn can tere 62 
Great) astern |General yea ier cc malate aati mene fee galavaeerare 62 
H. G. Vegetable, vine and tobacco fertilizer 62 
Northern! ‘corn specraly foe Soe epee 62 
North Western Fish, bone and potash ................... 62 
Market sarden phosphate /.2/.2.0.0.. 2.20. 62 
Potatovand truckvetianorest arene eee 2 
10%. potato fertilizer \. ieee ces we ee 62 
Universal fertilizer ies Putas asec ech 62 
Packers) Union Animalscorn fertilizer) os. ee) soe ite 64 
Gardeners’ complete manure ............. 64 
Potato mare Las ins on ene ee eto 64 
Oainnipiac Climax phosphate). 37. Sosicy eon te ses ae cenee 64 
Corn, manure see os enent ais eevee ice eer eee 64 
Markel oardenvmanttne ct re cece ae eevee 64 
PROSPUHEE os eed ee celts tohiete comets eon eae 64 
Potato MIAME hie abit te ate oe ce a a eos eae 64 
OSBHALE a) cake wna heas res Line e ts cia eon 64 
Read's! Practical (potato, Special’ 005 ob sate seal dd eee sae 64 
Standard ‘stiperpuospnate’ ess sass a4 dete sey oe te eens 64 
Vesetable and vine fertilizer (0000). 2. ec. e ee 64 
Wheeler's Cort: \fertihizer orien foe cece aele intdemteiete 64 
Havana itohacca Srawer, |... 0. tc oe sien Uris meen 64 
Potato! AMANUTe!) |. |e own gates se owe lala able ets eet 64 
Grasshand oats’ scr ee coats cern melee Seen eee 54, 56 

Williams & Clark’s Americus Ammoniated bone super- 
PHospuate (on ck nee 64 
Corn: phosphate” ..) 3s 2e0 64 
H. G. Special fertilizer .. 64 
Potato) manure). eens 58, 64 
Potato: pnospiate,)-.0c4s ae cere eee 64 
Royal bone phosphate ............. 2 
Anthracnose ‘of cherries and plums’) Ns ek nan Sas ee ee 308, 401 
CULT TATACS h oraieieie ie clic telersimiiato ve) ereMele}eisttholal ere WialleNenalsiatata lente 405 
Ants, “how tO Pet rigors... 22st esl ee cele te on a erera lene eines 316 
PLPRROCH EIA TASTICEDS -2oic sn deals Fas. Mv lejevecage wins a je.acsatthelee ane ee rarer 328 
PA has Apple PEO UN ashe ccic a, \ ote ache ie 'e'alehs’ ovalcialel(ohacaweniafeheoeratematore BRE teneers 265 
FOSY. Meirsleps inlole tats to pier tierctalers cd ited it alee Atala Samereeerameete te 265 
VOGT Meare ede etes ee and, a ake rede WeNelata ciate ea reps ie ere 343 
(2 oR RRP ree revinnes weaiy PRL ATCO pe erp ahh) Hh Bile abet lars bute aot 5 343 
DIES ROWE sos AIAG MURMURS Sh Cigiate wteltha hse alae hatesks ere penatdede 265 
SEIS he ola sc ee SMR TEIN GINTD © ore wr tNe CERT PERS RRA Secs Ulcers Ee 265 
VAEATY, WSTICREIOEIA Be Ny cla lehsl SeiMRF OS Ue aie cine ahihaitis cle a oral creenen 275 
PUP OLE\ Apia, SECON ode dele iewe aie sola 'e i erarereiayb mle eletateieie ateretgiiaben iene 265 


LOSSY) ees a hata decal uy steiner eheteehaletahotcleepatenetahenets 265 


INDEX. 429 


Page 

NDING CADIS ss WOOLLY pie cise leiaolst ce icua opted creed Sear area E TUE STEIN cos 343 

IEE Teiresr(bh sou o) Kel ee an SEN PEE Iertiy MELEE SUAS OE Sf cnte dN ea a 341 

tent caterpillanae soni sce TOAD SAC IERAT Soe ACS ree Eee 342 

ADDles: beneHtSvOb Sphayitie ton ak sy wes © v.oiy corenmehei ete leh cas 'sts 366 

CAMATLS GI eee ta acse sete Mate eta he iota eek Aaa hat ak sl ders tua aes 202 

details of /spraying Experiments! i001. us dee eee oes 376 

immune and susceptible varieties .........0.0...0-0000: 359 

Pesce aN SUR Riss A ne a lea arg Mola a cds G/s ¥ vies oto hand bint a ete aioe GAs 360 

THECOMMNENCALIONS LOR YSPLAVING s/s se koa secleleee De) ear rare Les 70 

results of two years’ experiments ..............0000000. 358 

PUSSCEMS Mam hers Velie rN aia Leta ciaiion Landini. «Rik te a Minas 362 

STL UE RE RATES ORS NSE Acs ean ERR CED Ns 363 

Spray Mi Cites ete te sens rere tire we PST SEY fem Fels OUP ah 360 

IFEMEA SS CCPESLOURGIUE. oS Sela ic chile Sapersabdlan akin cee Ree ee MIE 309 

Armour Fertilizer Works :— 

PANTS OHAD LS sista he oats alae ee oS ae ee EE EER LID aes 58, 64 

Asmmoniated hone: and) POtashy .s-s.49ic 16 eve as ates 58, 64 

Bidwells/Pormula: forall crops ec 5s basa ss ecct heen se aee 58, 66 

SOREN MGEU ANG? POtASM irae. cles. os de yae as Mee Oke es de 66 

GEIGER TIA LONE Hes BODE SOT ees Ba ars OES I 58, 66 

RBatam basa pres are te alu Notes Maer Ohi aes dae aN alee biela ole 66 

LEGS ED Sgr cy 2S] 0 In a POR eA CR 58, 66 

Rinaie anid yTOOE | CLOD (SPECIAL tc. 2s srace Py Molo Dobie eee go aces oe'e 58, 66 

ERIS OP ARIS TACO) Ps acts, 4 Ges ahd Weta hs hai Wo tate i iareleoless 58, 66 

LAGE caine fc ber: Raumati A Os Bao aC Cea 66 

JBXOS YE vi7s (S21 Ween es aks eer AERO Go Ba Le Re Ue bo ee Ee 46 

Base ebankarem npn ae yaa ase nce Lh a 52, 53 

Genmaniekonitios tania t ciple dase Dem tate) CRE BA oi a 43 

MELAS MES OMe asi soe a rae feck alm Ee Oe ah wore wierd 23 

SSE sler EMA TAnIE cyanate herd ae Choate oid c Ace MER c Sake ah 40, 41 

PUEDES. DETREI DSS. Siege tied OS. kg acheter eet ee ble aieelea ge 268 
Atlantic Fertilizer Co. :— 

Wiclantic /PHSsolved-' PHOSPHATE: (os o.cs cies ets bates dees welblc ode 40, 41 

ie USAR SEG Pos ales a se iacl) Skt thee Wee SO Ace Sk we ews 222, 238 

PMG emAAEe) SMR PURNETES ch ieee ate‘cla's' allel vas ai 350, 361, 360, 373, 375, 400, 402, 405 
Baker Caster Oil Co. :— 

Ere heaSron POMIICE HLS ane Re ir ate eae Br 

PAG MeRIN HED SES aANBESE Eyes dies cee xis cee ead pcs a vc bola alae 202 

Plain SEEN MRLVSES (OR Pda il elon oe oa ue eel owe noe ce 38 

PEON AMER OVEGIS re P os 8c och de cada OE ER aes cee c pale ey eek 341 

PICREO REE AL Ce eee sci s so owe aoe oeteeD Sot SEO RTS Rel ok 231, 254 

IE WEIS TYR CURE Ais octees gks eee ect DY tauren nd IRON BL) WCDI ea Me Ut 227, 250 

PASSES Aas Sic aids hTERT NOS Mees Salsa ose ate os 227, 250 

IEE CET EST CHUMUCHOEE ose), red ay etd ence et Srey es 8 292 

PTEMBER SADE He ois niuke wos Mhavace akg & S/S LIR Ie SRE hohe wid wavietoa we 292 


DESAPINLCRR ORS. oc eign) tig a nde a RE gE cos COL 292 


430 CONNECTICUT EXPERIMENT STATION REPORT, IQ{[I. 


\ 


i 


Page 
Berkshire Fertilizer Co. :— 
Berkshire Ammoniated bone phosphate ................... 66 
Gomplete fertilizer 4 o'n.0 lh chao alee eae 66 
Grass speciale. 4. cies Skt oe eile e 58, 66 
Long Island special; fertslizer i)... .uiis 0 se aoe 66 
Potato and vegetable phosphate ................ 66 
Tobacco) special, (earba)’ eelbulale vn da ictuerae heen 66 
Ground "home | eisn ls ays Naka iie War eabe al RI deel ae 46 
Black) knot of cherries and plums 4.4). 42h Wile ciee ne Raaia eee k 3900 
Blatchford’s icaltamealy ee aioe ee ee CNG Aue a A Meta oe ea par 229, 252 
BUS SUS WEUCOPTCV UGS) kv \epir ccc ee all ited ida done CIMT EUR ED Re a 265 
Boardman, F. E. :— 
Boardman’s Complete for potatoes and general crops ..... 66 
Bohl, Valentine :— 
Self recommending fertilizer). o..).... «se kdeciehesuieee eee 46 
Bonressmethod if wvaltiationy sh ccmickls oOo eee ee ee F 
MANTIGES; ANALYSES) OF sare cima Peete nic meee ee ME Ree ania 47 
BOnMeauR MILLE oo, sis vtec were ees ne Meecte ee ase ou 350, 361, 362, 360, 307 
Bowker Fertilizer Co. :— 
Bowker’s Bone and wood ash fertilizer .................. 66 
Complete alkaline tobacco grower .............. 66 
(catbs) space ee 66, 82 
Corn Ipliosphaters 5. 4 sod cuteness eee eee 66 
Early ‘potato, snanire) |. J jain. aawseten. sete 66 
HRarm=and gardens phosphate), os). aeons oneinie 66 
Fisherman’s brand fish and potash ............. 66 
Gloucester fish and potash 2. .:/:....)-detaedeatee Be 66 
Fichhy ‘mitrogeentzed mixture ys. acer eae 2 
Fill and: drill “phosphate: =... :.:: <)s a. seats bee eee 66 
Lawn, and) carden) dressing. ca) cnn sae eee 58, 66 
Market garden: tertilizer’.(). 40. 1. scaereetetee ie 59, 66 
Potato and vegetable fertilizer ................ 66 
phosphate) teeter 68 
Special crop sorowet occu ene oe es eee 2 
Site: crop ‘phospmate  5.35)che ns ae pce ee 68 
Wobacco: ‘Starter cic. coho acacia Tere 68 
Stockbridge Special complete manure for corn and all grain 
CROPS hoe leil bruh eae lat hen aS GES selene 68 
Special complete manure for potatoes and 
Vemetables: Lusher ne aio ua ae USE 68 
Special complete manure for seeding down, 
permanent dressing and legumes ........... 59, 68 
Special complete manure for tobacco ........ 68 
Special complete manure for top dressing and 
POL CHOTCING venialy diane Gere ch ova aein eoa anne aNe 59, 68 


Bowkers Dry ‘Srottid fst iaja sc vw ati nyeae aycieias Oaem eeieane 55 


INDEX. 431 


Page 
Bowker Fertilizer Co., cont’d:— 
Bowker s, Fresh; ground) hottie as223.0 0. AAA elas atilele te 46 
Mia ricetepOned aii ais tte MOTOR ele toy or be ae ote aievecuis 46 
Pure unleached Canada hardwood ashes ....... 93, 94 
Tobaccomashy elements). ieee Mela lee ie atals aie 59, 68, 82 
Acid: POS PNAEE Re 2 / PEA eee ale, Ute are eats om 40, 41 
RA aie OE) OTASEN eee se he ie OR elt le Scare ose ete aU ees @ 44 
Bt ciEOm Oo rS OG aes ite tne Rue rerc ham ere etic RUA ee On ie BAB 23 
TE Sraiea NN he Si oo DAM Te eet i AL Ta GUO 0 Ss TR oe SLA 212 
IB GEWeES PE TAINS) Gilets se teneis nea Abe H Sh cues Retin Wehleah Limos 8 227, 248 
Brownie rot, OfaCHErnves airy PlUienis,gish loess sisie els < ie est el seals ere beeen. eos 402 
Browntail moth, checking the spread of the .............0...... 281 
OT HSMN ITT ya evap yes eel Sr Lenin (Zee kiya gate 285 
IPOmiPret sy ik Beat Ie eat oe cick ae ne 284 
Pinta de tice seeae eetn ter ep asain fe en 283 
EhOm pony ca) sy epee re ale Marae Op 282 
NVIGOUSTOCI ea ihue itis ica het Pere ane cee 284 
BAG ewiNGAtt PhO GUCES : Mets cial tae male ie Sih eres ee abe tea Vesa aie 225, 248 
Buffalo Fertilizer Co. :— 
BouualonCelery and potato’ special ;.)../ 2.5.42. 0. se hogan. 68 
I AGMERS CHOICE) Seiki teks eRe Pe Cele uate Sch cas 58, 68 
IEW RS) os 25 Brea Vo Re ROWS REUSE SED Pon a, ya A 40 a 68 
ing Mantiney cet yet a scr oo Aus ACURA mrs pn eptieye a0 68, 82 
Mew related ‘Spectal : sleet WN eS 68 
Mobaccok producer Maha AR ote} eis esate e 68 
(ERapndresser: Haun peels Neotel bee le leis ue 60, 68 
Megetablevands potatokse saci. teem s siete lial cicis a alee 68 
Bement tien sei cut Pa Oo Gee EE OTOL ees 46 
Groundshonek. tae see eels Hee Seg arate ai dileycities’s 46 
inert ashes Wek eee ete ie eee els ite wk aioiees OI 
AD ba arenes Sie yeas gnuht ir aN Ek de ae A Sue 49, 50 
Bittemsand butters Sibstitites:..<s-co sc Beeie tine steed esses eos 195, 211 
Ley EPS SEES T DS TNs SON Seophn Aiea ts Pasta On RE BetUS ae | AR a 210 
IBD EO TILECED Ua haloes UR esl olarhiate slave cvece Sc OO Ua aap PR LPEE OC a 163 
(Ceepinl ates cia bbakhea vel el eget MS. ye Spee oer Pier eet ae fea ARE Cohcts Econ es 162, 205 
Me SPaE A MACE VAN ONYSES (OD ool ass huis! ocd 'a sare sla see vale SULA ela ole bls 37 
Oy ES. PINSCORTLELS ho hue aise). oie Sa ITE CLO ia PSOE 343 
ER GLUEUDLE Cin Marae alc a hk UA wah al Decals 8 gl Soa ws ole aia 343 
Ghermcs wexperiments! in spraying.cie. 02.) eos ee ee eee 308 
recommendations) for, Spraying 202.4. cee ce ose Means 404 
Sherr remtarilcer ou) 4 eg de koe Oe ead ge a Risa ates ceokiak ean 309 
EOEEEDER Age woiLy © u's et Oy nme cer teed MAPA PRB ye RN Le RAY aE 309 
ACTS PARE R SP ea aie hee aire ald goad oe SO ee PRS PORN REL | IIO 
Chittenden, The E. D., Co. :— 
Chittenden’s Complete tobacco and onion grower ......... 68 
Connecticut tobacco grower ave lis eek 68 
its easel DObAS Hy atinacan at sre presen etre atta ae 68 


432 CONNECTICUT EXPERIMENT STATION REPORT, IQII. 


. Page 
Chittenden, The E. D., Co., cont’d:— 
Chittenden’s Rotate) and vorainwiient hae ae ee Sa 70 
Manure xe Ain eee Lie Oa oaveR ened 60, 70 
MTobaccospeciale yes ee Bee tes 70 
CGhocolage He SNe MeN ys NE EIEN DL NCA RaT Weheii bs OrotAepa Non a pa 102 
methods of analysisioP wee she Aiea Gis clare een Saree 109 
+a Vb a ARAN ae Me 2h ey SPER TNO NU AIMDR « Pue Um be eek 108 
SWiGEB tee iat AS r ah meme Pa TEU Ua Nl tes tot amy etial tele elAce an uA EME Rote ea ee 104 
Chow” Feeds es wa Ves SM Nae a Ln al abl al ea A ES ERIE ace 228, 250 
Chrysanthemum Meafsminen yi Leh oko) a On Ae alate nee an aay 342 
CBP YSOPG | oiel oes Bee Oa ra tv al Mires atk a aie UN Bae PE ce als ee 289 
Wicada; appearance of the’ perwordicali raises. a1 aceases see 2.6 
MPA EE MO 8d ees seas Blo Relat lal & Sta a eR Lan Poh eine Ee II2 
Clark Seed Co., The Everett B.:— 
Clark’s Special mixture for general use .................. 58, 70 
LO%y Dramdyy 4 oia0 Raa eek ote areca je eee 58, 70 
Chsiocampa americana’ sf. ye eer CAs UR hae eae 342 
Gob inteall 2 ci6s Gaye MO IS Se PR Se SORE 225, 246 
GOGO Nee Se RE ieee are Re TE RET IST Eek Ea 114, I95 
Cocoas, ‘misbranded:.s6 fs. Fae eh eek LBs Oks he Re 124 
(odliver oil, ‘methods jof ‘analysis of 55... P2 60s ene ee 170 
wine Of  theiextracty OL icc acc soa opel tniaiel nlanenete 171 
EAIUINLSTOLNS Heck rere hele eras che Anon et ed eee ek AAG rs PSone ee 163, 205 
Coe-Mortimer Co. :— 
E. Frank Coe’s Celebrated special potato fertilizer ....... 60, 70 
Complete manure with 10% potash ...... 70 
Gold brand excelsior guano ............. 58, 60, 70 
H. G. Ammoniated bone superphosphate .. 70 
New Englander corn and potato fertilizer 60, 70 
Red brand excelsior guano .............. 60, 70 
Tobaccovand) onion (Specialy -jier ssieieluie oe 70 
Pérsuvian Mobaccoytertilizer, 42ch/ae5 eee piel eee 70, 82 
Veretableserower is)ccs/ saat 555 Gaicidibdl cena 60, 70 
KAX Pure sround. bone po). ses oehacihasts --ecleree eenae he eee 46 
Muriate of : potash 0. sik ket coe diaraeacts erica saree ae eee 44 
Nitrate: of isoday Alcs). iikiclecw siete ole) src atealclole ote RIS Se aoe eae 23 
Thomas phosphate: powder) o.cicti.)sioiciacierse talento aie s ieeneeers 38 
Saree! is ch Ao creNeemel ey ols Gas tiles, Gh NSN ARN SED «aR 211 
COTS isin cic siciat os brake eeu borereb vce Seah oe ok Tete Roehl eh UE Ta er OP 160 
Gondensed, mille ious 5 SOA eis SER le he bo II Rs tara 200 
Connecticut Valley Orchard Co. :— 
C.V.;O. Cals BiG complete: Pertlizer(He6 sys sciasinss Sleep 70, 84 
Cooper’s Fertilizer, Peter :— 
Peter ‘Cooper's Pure bone Gust ()s5 i). cei he os iwiei nels ote genie 46 
Copidosama jiruncatellas sea ids fs 05 ois ela eel dee tae 0S ahaha eae 328 


Corn, see Maize. 
And) cObmeals ooh cic s/s Ake siedaustbvarhe eA ereeaneeNn Cher eevel theta ere aeaete 225 


INDEX. 433 


: Page 
Aaya OG ECUSIE Net Watc cia ctille a asia Bialclelsaiapeermane chars ole ee lees 228, 250 
breeding, dominance of characters in ...............-2-0-- 410 
crosses between races differing in height of plants ....... 4IQ 
having different row number ...... 419 
of flint) and) dent varieties: o's sa2s..a.b saeco st aiare 418 
or dent with sweet varieties of ........... AII 
purple and white varieties of ................. 413 
yellow and white varieties of ................. 412 
having red cob, crosses with varieties having white cob... 415 
pericarp, crosses with varieties having white 
DETICAT Di Mecisia lets staan etal ecace he os ae iy csaiaiets 414 
EECA Serre aie ee es crcne urs Guile fel alates vey ata th IL eat! RAVER Uf 225 
MEME ERIE (ATM cof tins area eigt a cleaver ere chic alia) f ala oe eaaeiatla at hedalealate Be 407 
of crosses not showing dominance ............ 418 
Cwanti LOTMS ORV soee sieleeaia mist sacee stele 421 
CivIGed ean Sicc asia aere reas Oa ieie eka esane wate las 422 
irregularity \of, rows, Of). : o/s sees ke Bee: 423 
length of ears and size of seeds ........... 420 
summary of crosses showing dominance .................. 416 
Riera atte (ASHES: (ama VSES JOE o.c'tic\s cle Gwin; cin elatemn’s gw ye eal arraiaty bs 92 
EOCUIRY fel O Re DOOM CEN EEO OE MEN CIT LES eens aria 267, 339 
SECOMLCEU MINER IN te actin sea cobs fom niga oe ORI RUS EEBE AS auale ore 221, 238 
UME TA LM eR Soe ene ets Mea at RSE Taha S Tuna i eI GS SCE |r s 220, 238 
BREE AINSI EN Tir he ene ec nies 2 yo aiaveledak hese vanaro dh 25 
Wracker: waste. .0).c0k).'. <0 Pepe eee Be ateten Cs Ne apy ede 8 Pans Sat 232 
eR RERTMENS Cp | asst NETS Sere eek cod SRO RU ML oe a i Ce icwladg 127, 195, 210 
Oa RAGE Lae oe erate eit bie Se CA lum Ee Neo ty Laet ral crave shaunests 160, 196 
‘COED PaW ae SAGO eta Vhs arpe Aes teal Se Mires Rs FR ge A UR A PRE a a 405 
StieCAN EGE ATI TACHOSE TOL As fete te oyetakeo ok eed is seam tier t cheba a) eladave hola Bue 405 
EHEPSPLAVINOUON etme noe ee eaaie even a tetotate aroiale tMteisstes fonoie 405 
AB KEHivOH ANN TOMES Aer se aise TEU, SI TA Siete rc ane eehe ciciefar eb Aacthecansibhats vere 217 
OMT ES HOTS  TOGE vies. <b aun sd eh sue lachres Ul brea eae ers ae 308 
NINE CRUG OLMSEN soe putt asia | araltice lame he ae RNS. ee SNCS Mane I las gs 8. 345 
eM PCETIED easier LOR ARN tivaiciare canis, cst tateh chose laine ote Ny eiciere «acd 220, 252 
Diabetic foods. See gluten preparations. 
DISS S CINE HOT RLCCO SN cree nade hicen ayai oiaial a ciehale Bile oo make Woubiose ioe 233 
Digestible nutrients purchasable for one dollar .................. 234 
POVOLVGETAD A USCECUIG) she niats earleis eee las CSS RRL ata sins tea ehe b, Cisieisiaeas 341 
Dissolved: rock phosphate, analyses Of ..........00 cs. csees cou wns 39 
DOES tMeHS MePATAS MARTE Ha) winnuie ee ate sts, s)sraracs sere ee arae, die a uate tem ebebslets 227, 250 
Mer emRMSTE EU) By CHATACEEES ins, viecsactyeta  Swnie oe dha isthe oie Cahacdiy a © bralele 409 
LOSSES MA Ge: base's eho 2 Li A a A, ae 24 
MEV MLOUu CLSrALEPORE OM bis cd ecisaa aerate ole cup alae os lee REE Mele 162 
ECAC (S275 MET A ENO a ae A | ee ON et ot Oe 212 
Eldredge, T. H.:— : 
Eldredge’s Special fish and potash fertilizer .............. 70 


SUPEEPHOSPMAteys civ cvelieeen a eeenta i als. Shee 70 


434 CONNECTICUT EXPERIMENT STATION REPORT, IQII. 


Page 
Pihara eda esi ail oe. Sie alas Wnt ink Se AT Og 344 
tree ‘food, analysis tof iis. i Seay AN ene on, ea 98 
Entomosporium maciulatum 200005 OT OO Oe 306 
Essex Fertilizer Co. :— 
Essex Complete manure for corn, grain and grass ........ 70 
potatoes, roots and vegetables 60, 72 
Fertilizer for grass and top dressing ............... 72 
Market garden and potato manure ................. 72 
Specialitobacco manure. 26.7 2d ar Pe ee 72, 
Tobacco starter and grower. 2 Pe a 72 
ok chard potash i.f4o7 0 oe eae eet oe ee 72 
Ground’) hone -h205 Cs rls ROR Na oe ie See 46 
Baproctes CUYYSOTTN@G isc cde dieaccea lade Creed Stee ee ene 272, 281 
TERVANESSE, GNTOPG MOI IEY Ss Te OR eae 268 
Exhibits of entomological department ........ SSeS CU: Mea 264 
Expenditures of entomological department ..................--. 259 
Feeding ‘stufis, abstract) of law’ concerning SU ii r5. eee 219 
Feeds, average composition and digestibility .................... 235 
digestibility, Of > \o2 222 BOE a, La eee 233 
Summary Of examinavionsvol! sac soe eu eee ae ee 232 
Fertilizer elements, trade values of, in IQII ...........2.2..000- 6 
Lawsysumimniary: (OLY fac05 5 oa oils nto enc he te, eens Remar I 
Fertilizer Materials Supply Co :— 
Aicicd MMOS pate 2 oa ee Ne ope ale Shes et oe ee 40, 41 
ASIC Sha neo hae Om © Aurea aad ria eee he ete onl eee 39 
Mouble. manure’ salt’ ese. Goes on CR ee ae 43 
Dry<sround! fish stance ec ce dele te ee te a ee ae 55 
Musiate ot ‘potash 35) 00. ye So BO SSS PI a oe ee ee 42, 44 
Partlcame ts i sess eal Mt Ok fake Be eid oad eS GE A ety a SoS aen Or: 
Tuttleis, No. acorn mixture Ae yay Soc uns eLearn ee 72 
Fertilizers; classtiicationtor acces tee race elie setae ee ee 2 
explanations concerning analyses ....: AS 2 Cae 3 
mixed, method of “valuation Of )2.-c000. cea eeee 8 
numberentered: for*sale, iis J dae ee ce hoon eee I 
Sampling and collecttonsor eine. eee ee ate 2 
WAM bTOM OTs. 1d aot ee chhelelwitiaca baler ce Rue ene ne ee 4 
LES) « MEA ee AP ONE Re aes Meee OMA emMING ML a heh Peo My Si atch hn 211 
analyses of dry ground ‘and’ acidulated «.4i/5 6.4. sae nee es 54 
ilies; how: to: eet ‘nid Of. Fae a2 EA OP rae ave ct 338 
1) (0) br hh SEA! SUN Ey ACO PR A MP remot AF hbo. Eie ta us * lie 211 
Food and drug products, summary of examinations of ......... 215 
PLOAUCES “TEpOTe OM Crop cee Meese tala cA ea Caled ee Ree ae tee IOI 
Honest tent jcatenpillan Vitae sneer oe eel aaa eee eee 343 
Brispie: i eor:— 
Erisbie's) Com and ‘eran fertilizer) 9.02 1 sesae ce eerie 72 
Potato manures. UR Oe, RUS ae a ea 72 
Vegetable isrower pe ee Oa a eee ene 60, 72 


INDEX. 435 


Page 
Frisbie; L. T., Co., con?d:— 
Pease Ss Piwse. DONE: MEAL Ys 6 oiii a) sel alkis ai <d bvia se de Cee old ew Ase 46 
GrouniGebamea en nee lee: cn Ue ee aiava ret Atal nh) 50 
PAOLA ERAS ES EPCOS aia eaten Wt alic Ras srishclaveiasmigcartcseiel ww dee cummed eee 40, 41 
2 SGOT eS LT eC CN aA ee NET Tn an FON 44, 45 
INA RATEM OTe SO Cave verse ta sacl wens ee oleic roe, ciao etal LAP intcipiaest ae oR 23 
LEVTESHRNS TOUS TST RSG DMO FLO. A CR RE EEE EE Reet Sin ed tne 306 
PMU REEF A TIREP EE DS 1 Pech coer ali od wins ase pam bias ie wa ke R a a 268 
German Kali Works :— 
LECEMIEGIT) aS BNA RE ASUS ae nar ie Rt A ee nl ET 43 
Maran Ge TGEAS EDS ated tai ig aitiad Sista nena ceahaah w wre: 6-4 44 
ire OLMISOG A areca ita, geet iaal a tee a ei iy OER cl lk 23 
SUT 16 US Mi ou Supra rhs 0 ORAL elise ieee fue ei pan Eo ae a 43 
(GU FRO CL TUTE Pa RRL ORS ee UL ape ae UPLE)  REOROE RP e B CO 405 
Rep ER CRT Otis) Wis uta ine Eee cu lok ces hamlets 224, 244 
PAV ee AABN SES OD ya wie Chaos ms eines, Oe a MRR Oks Sopa eels Soe ciare 98 
PME OMS 2) Sich war ah ah aes sar ine bee ae aaa ch ute blak vate 134, 196 
PIECE ENOSDMALGS: MMA GE. 50 cals id dsm sa dees ats uaghiens wc arse eigen 212 
COS UDI CAES HUTA AS KOM Cees Hee cena Ra alah a Bitola Mays Bee Rey aie WU Ne 344 
(EAD EDITING Cute a eomenen iin, Mia eae ok Soi itis be ee 129 
Gymnosporanenivin JAPONICUM: s. 00.0 o cece ees eee esc oles cescce 274 
Gypsy imoth, progress) in) controlling. 22.5), 06. se gate lnc cies 277 
UOT et COGENT OL uty mcrtenscra as crche sai ners eke a oumenreyare pa) et é 280 
Stomingtompintestations. 0st. asiomeee  al 278 
Wallingford imtestation: | 22... oes ecjec lent 278 
EE) PRET 2 STEIN TS Pel] Oo aC 0 2 ge Rg 98 
EAC ACH EMD LED ALALIONS Hcy a crs ciate enone nie has rhad ae Nese ree cane 179, 205 
eRe CM tayse Ene D La Wii O Dasa wen miata cea) hetaa aie toisrecs siais choles ialietaboye atehone aie 409 
emer Ten SIGE GE oon wo yas nay eva oh claiva Heine s Au daa bed ta cae ule 341 
ime itiietabes alalyses G6) 55.5 oia25 « V.den abe s edt ds oie antae ue etic 88, 80 
AO ATA BCEO Dey a eI tars OSes erorare sevens etelel spe lu edevelalerevatnraie’ ole a os 224, 246 
eyES EMEC CU Sur ee ter rayele eras Corea tctare S ciate) 5) at arome wibiaepasee aaey ase after eS Bra caeek 228, 252 
EMTIStCCESRINOIASSES ECU MreaSe ier sisi allows ers. cla oy coeiecasaras Sie Sie, evsteverainiote 230, 254 
STEAM COOKE TEE Ca 7a Ries Mikals chen toe cis. ale Bread tendo ic Eocene ei ahale 220, 252 
TEGPEI CTR TA GUA AES NEC GL Sane MOS re Sg ey PRUE CN DAI L305 OS ect 
POW GES Hariec rete rakes Slesccase 315 Pe latale ietoh|s ewbearaid onbisyaucieters ‘steno k le 137 
RRR TE A PCI NEM Settee 5 ites a ard dae aerate US Selle) Maca. deca werk dao 310 
Berane eC AIRE, TUCUEA SIUC GLEN isc e oostaocys: dy boetains: obs, she's wb sed Saja ss ee dodse eel 341 
JERS RECT OTT ee ee ee aero) NA ces ange OR Ae 275 
TAR ENESYSL Ad le NGS CRORE RAS COIR IER Sd Hie et aa aR UR a 269 
THI PORECULS TOC a aerate siete: tie chciows scare taiere 271 
Work, Summary OF entomologteal i)... jsiysi0/esenetesleide cls 264 
ered IA EE LUMO Rn Ge tier ie) /a, Siem eetcenc eae wlata tia nhencaovca byw clavbiay ecco picre ks & 180 
James, Ernest L. :— 
erst GCS ev FE a Mc Yc ke ARO I oEREU ATS RR ORO UMMM Eres a RE 46 
ERASE Neen tenon aah ead che atc Zhen ant skin) < ihn of ele UPR NBISE mba sais 160, 211 


436 CONNECTICUT EXPERIMENT STATION REPORT, IQII. 


Page 

Vunsperus 4achtkyahu es SU SU oe as cites Sea ee anne 274 
Keainit; vanaly ses, if: iy/cc se ea a eae dN ela Cc NR a a 43 
1G ela} b} ORAM UMS Pan eT eT C RM NAN UH A a rl eee at 196 
OTNPO METES: CICLO E Noone is chee he ethils aaa ae elena teen RE Tee 303 
Piatres lames Bipas ciate... ic wo meye tend ates cova: oko Aa ee 341 
luead ‘arsenate; analyses: of) b5 208 helae aneiny cievate cyan eicties Ans hee ages 218 
CHECES (OBL Ay eat i liebe io AC fase a 352, 357 

TSeMON HSRET ACE Hails eA labors cette aad nada ealiabeue foltcas one teen oe eae 1096 
Temonade Sta wy ee cise hee Sele renew say eoateaate vere eaten Cie Sere ee 201 
Te@O Pear Gl tinh 5 csSttis Wc oe che atl Sue othe Sad le a A tunel ck anpmlettc elus teem ene i 266, 317 
bibliographiva, Ass disve de weihe ino nee awe OR ee eee 334 

SUTIN EY. toh sins Nel sees ee teas eve Tea AE “Ay de SOE 337 

Be pinotarsa sdeGemMuUneata.. ie gaia ice toler No aie cielai setae eae 311 
imeNair-slakedsanaly ses) cOL 1i.a'awcioves oral oie eielayaseyoteisrcveraven ureter yeeG 89 
and sulphur, self-boiled ...353, 361, 362, 373, 375, 400, 401, 402, 405 
CUVarlOUS LOLMS, wattalySeS .Ol cies ciaeie eee ee ree 88, 89, 90 

MICE spe sia sxe dia ue Row Me males cela aciae aes Oe Oia oe tena ae 129 
WALL oi iere) are alate esd tui dob Siarodnls ol'etagon ss lchartticlaber te exo RLCRe ote hae nate REN ERS 181 
Teime-kiln, ashes; analyses Oty ajas scl aie ae cin win cheraranpciore saree eee QI 
Mime-sulphurvBlanchardisyue nts cvae aurdevve acta alovacioe cl ochotslcnaer sea tears 352 
Grassellifsw yyy ase. meen ee Ne oe epee 352, 302, 307 

IN rare Tea 8 ar aed NE Il NSN ae 353 
Sherwin-Williams, prac sspet eres cr eee cle ate ae eos 353, 402 

Sterling cre cus GU eat Sine IG iis ne CPE area ae 353 

Thomsen) Miia See Pe ae UNOS ee ACO eee ee 353, 302 

Viree lari ieee oe! Scuelabiscsic alot toners ee Se eae ene 353 

SPLAY MLK CUTE|S | ei cchet ovale d dna tlere ersleh iota teins neonate 351 

Wimestori|, tata ySESi OL, )scsieva stars Giarcleay suas ovarersies lohalcreromerotederenste tera ray eRe stam 88 
Ttsee dl terval Wa tiie ca aes oiee eles We Oiccicta ole lapevete febcucrd roepehutasey sree Remtel serieme 222, 238 
Listers Agricultural Chemical Works :— 
Lister's Ammoniated dissolved bone phosphate ........... 72 
Complete ‘tobacco mantire .. 0/4 .1.cc teenies 72 

(carb;) Geek eee 72 

Corn ‘and: potato fertilizer /s.5 1... 3.08 Sores 72 

Potato. aianiees tA noe eet ean di aaa 72 

Special, grass SUXtUre les vies nek sos eeleehae ero 72 

TOG. LOTTI ZEN vase cinye'a sa febetnl near ot ee Eee 72 

Standard pure bone superphosphate of lime 72 
Sticeessiitentilazeny sii te sua dic el aiaie/ceheldabeketelsheldetatete é 72 

3-G510 \ TOT "POLALOES 5's: «civ o clelonersiielelevetet'eatecetereta teeters 72 

Celebrated ground bone and tankage ............. 50 

Litomastix (Copidosoma) truncatella ........c.ceee cece eeeeeee 328 
Taquid smanuce, analySes OD: ./0\-!./.yeien\o'srocs5e's'binpei ale eleters’siefoi= Alam Rie mite 98 
Locust, appearance of seventeen-year ..........0. ces ec eewenees 266, 296 
LTO) GUI eS | SOMA ReL Sarin Nr Me Cent ntn Sh SF Sone spc Riot c 345 

INE’ MRD HORS Ay ee, MALAI OS WA EMAL RMA BREE 196 


INDEX. 437 


Page 
MOU TEE C Metta de elle Maen tahae cron cl saci ahs Lane ics Allan pavtsin’ ate RPS NC ici aes eset 224 
TARE oct OPIN Ce aay Yas Aina on aL Sik REI Sa Lhe Sea 224, 246 
Pedy COG MOUTH yee s Aeei eae fete tene roche A) uate ie 225, 246 
Malacosoma (Clisiocampa) americana ..... 1. ..cc cece eee eeceees 342 
GESSERUD ve Wale ree Te is eS a To ESS Te LATIN hn a tclia 343 
EES SERENE Ue nt Mok ei dite ns bs Sta ie'is o SUAS ata al Pe ata elbiie Peek 226, 248 
Manchester, E., & Sons :— 
Manchestetrs (Po nintilay ccc eto tl ne sien a ae ee 72, 84 
SHES EU OP ARTE aR A Cee « et VC vee PDN EDR cae nD 72, 84 
Mapes F. & P. G. Co. :— 
Average soil complete manure... ... ei dledden. ween ees 58, 74 
OMe GAME ie chaliae Litas ceed Wee iets Maite fades a. k 58, 74 
Complete manure “A” brand inj. pean eowdsk Mihice cs S54 58, 74 
CWO Trt EMATI TERE te eve i's Se UAL Peek ore Neen) SK AMY Ay nye 8 58, 74 
BGO Marca POtatOv Manure: saci to ecnl os ioe wots tte daiwa 58, 74 
eit cand | Vine: Manne ga. se os\s oslo te emirate eel alot REIS 58, 74 
PE GEAVED LUNAR ARTs Uae eiarhe's's tsa Ue mes Tei ple Ueed Cates oe 58, 74 
Dec IGOWI MIAMUTE) fe reine ven Px kes AeeRe ek eh ae ake 74 
Roniccoa ast TeoRStments) Posi: . sb cee Wesel Bilakar: Dans SRS 74 
Manne wiappen rary ise e'csci. sacs eters cet ehas ches 74 
SARL AEM PLOVEGH:.o os s oias cai s aes een mete ts othe 58, 74 
Top dresser improved, full strength ............2........ 74 
ait 1SEREN GSE, oiieval sia ce Steed Pe cho 3 74 
Vegetable or complete manure for light soils ............. 58, 74 
[Dr sselkietlh pierre Ge aac ae 5 Ato ROR ee aaa ay hs etre.) Grea wee lee 74 
te ed FEAL WTIY yc aside kets wtioule.o seus Baan oe ne eee oe 345 
MEAT=SLEIN1), DOGEL Vata slo, Need oly winnie cae ere are darad apetaininn gd oval teiae bets tS 266, 305 
SMR eM TA TG cae pene seas hes Oh a cate Kia els = IRIN Aas tees tt 211 
EA DetNE CLI) SA sk Bak NaS PA ee Ria CREME hate Wea ae Ae Sa ce 342 
Mierteae atl aly Ses Oniemrs reise eee teats tae ee Riana oa ae Sees othe 92 
METS EEE Set Oty POLI EE ase pera ctsieie te eset de alolere oie otek cola coe oe gt cs Coates 231, 254 
VIEL SAS POT: CECUUSNE feie ce RAIN ee uaa SE a ee ee as 304 
Wieldlopka: (LGHERVUE) (4NCIUSE) A) 55/0 Adio ORI OE)« DOI IE ose PSs 310 
et RENEE AN hig a eter cern Winiacaiis OW ana Goa cay bee Sy Te wale alse 161 
PReIe Sear Gt, HETECILY iss a5. 4.0 sn sce eas WR OMY chad Ades als o's 408 
NEV Smet cote or ny ae tes Sachs Sela ack siSeerlase eee cane eisls te phatise anaes MMOS 40. ad oR es 138, 196, 210 
DCW Ieee rete tans eel ans RNG sO A I tel nei LOIRE SAREE ee Socios Ht Re 139 
MIEN SHTEESIE CIE hs. holt cits aslo sisal tale e OSE Siaty CRT So witovere 342 
MGC astOne MnOtH MDOP AE ow cosisicse aie wee cic olen die ala cle) «ies acaeioeale 310 
IW PSIERSES, Lea PUM 8 ODE AR OTe ps Eis en es PEE Ey OO 200, 211 
HES MeO) 11H Cealayitea cl ctvare cia chorea oll sl aie lore Ge iallatcle- atta weberees 229, 230 
INEtIGle arial, SEGwoptene a7 chots crateiecd, 8 seis sie oo sois eae oe sR Spe HERA ae 07 
National Fertilizer Co. :— 
National Ammoniated bone phosphate .................... 74 
Complete corn and grain fertilizer .............. 74 


CLASS hertilizety Aaalesante ala emiinte Maser s stes 74 


438 CONNECTICUT EXPERIMENT STATION REPORT, IQII. 


Page 
National Fertilizer Co., cont’d:— 
National; Complete; root. fertilizer)... Seas) vo wes ee anes 60, 74 
tobacco) tentilizer: jokers eee eee 74 
Connecticut Valley tobacco grower ............. 74 
Hureka potato: LeEnelizeriug so. ie a eee 74 
Rishyatnd! potash iawn iaiia ea .ie hiv ie nea 74 
Borimigla (i iAriie nuisance Calas eae a aS 76 
Market sarden\ fertilizer)... est). Jk a nee 76 
Potato poop have ts Wake ele UO leat 1d ea a 76 
SOK SHish and potasmy isc Fie Weta ee a 76 
Lobaces spectali|, (.)3'i) Gay anion ie Si at ea ee rndags 76 
(carb!) eee ae stata 76 
Soltible. bone ‘and. ‘potashyi's. 0.0.) sas, eee 54, 56 
[Dy eagtenifoy bh eV ls 0s) aNyunmns nner eo IE San ae aT RAW aN eid as 55 
Grovnd ‘bone Wala Joes os, Sees Wade POO ee a ROIS eae 46, 48 
Natural Guano Co. :— 
Sheep’s head brand of pulverized sheep manure .......... 905 
New England Fertilizer Co. :— 
Cornijandierain fertilizer (i. 5% ce cease platen ar Cee 76 
phosphate ys ills otha acimayc Aelia tty chest tek he MIRC bie teeta 76 
Ge Potato (erttizer gists wists Sele a Rae g Oe nel ves ees 76 
Perfect tobacca’ erawer) )iiushe hte shiek alabaster 76 
Potatowbertilizeny |i 264) sate tal aa bn g Kester ala vies in tor gene 76 
Supesphosphate wend lal Meee): isley Weed TAD Uae ie aye eect a 76 
Ground bomen eg sas ek Me Ne Ui pias UNC a ae ea ch 46 
FACET oN rose AD et ar RARE ESL MOREE De Dy MERC UMIRE OEE ETH sr fay lien 2 
Niantic Menhaden Oil & Guano Co. :— 
Bonesiishvands potasia yas 4.) fvaialarpeatelerspatersteve ake evar mttaer eine 76 
Cornvand: etain fertilizers Wee .ieesi tous oneitertere oe aera 76 
HNGsTobaccowtentilizer eyes. ses stsken cir a so aston a eee 76 
Market teandemniicyi iyi ie cen ra annie crake fs fe alata aaa Pa aes Dae 76 
Potato, and vegetableiimanuresccla. eo cletae nae eee 76 
Sheepinoimatiurall youanmo eects yates ceieiete ever eee een tere 05 
Ncidulated) fislayoianoy.--se Wa iene eiceieioinre filesans erecta slot aaa 55 
Dryserotind Mish) ouamo ies shci tio asuccteicenhe « aeeeeoenaateele eae 55 
Nitrate Agencies Co. :— 
Pegiivian otiano sn eiors celecelele eye the crates uel Sarovar aaa etre 76 
Acid ‘phosphate: s, 08s M ieee i Sale neal ats et cat tee 40, 41 
Keagimttn oor cpt Le est Eo Eo ne a he ee 43 
IMiuiriate y On pOtasiayuire,0:gjetene susrsietsre lel ves clieseh aeuporal ental aielceyavayeRataual at 43 
Nitrate tof iscsi t iy) Os ith a ote teenie nee ran vale eect 23 
Sul abe vO HPO CASED ee ig el te cis attlLReNS alah phate aa are 43 
Nitrate ot ‘soda, (analyses Oni ic ui iaarveroeisleversvakete pene letetetelarseilalioratek seats 23 
Nitrogen availability, pot experiments on ......0.60. cove e ee teces 14 
in mixed fertilizers, solubility of organic ...... ...... 56 


Tawy thaterials: \GOSt Gis! Hace ee eiacksre acer ete 09 


INDEX. 439 


Page 
LTP a Uaacr Obese Fe Cot) (oi SL a a MUR ay AEST Se Or aa Oy A Tea 57 
modified neutral permanganate method to determine 
SOP DUAE YM OF Weir Leas dere tate eke anne as PD GN fa) 
of raw materials, tee ate of organic by the alkaline 
PEHIMANPANATE  MEENOM MyWire Cito ae Date Fa eat 12 
SiON EIST ty ORAM! Cc NC id OU Wa Ava Cave i) & 
Nitrogenous superphosphates, guaranties of .................... 60 
Valaazion OL eaceu ue hu eRe, 61 
and guanos, analyses of .......... 62-85 
Ege OE PE UTE aRICT EG ES bP UM RR DD os NO RU eae OR A 181, 205 
Nurseries, inspection of Connecticut ........... Lr UIE ego CM 269 
Nursery firms receiving certificates in 1911, list of ............. 270 
stock, inspection of imported ........ ANDAR SUNG RHINE 271 
TASES BR RE SAA Le CeO ANN AH SRL OME DRA RA A YF 
RMP aria sia Sey Nes Lite erouhy siciatis lalate Gadget PNM staan CP 226, 248 
OO EGET S12 ASE STOR CAO LAUR OU RU ER UTP EP AG RR OY BE 222 
Olds & Whipple :— 
OS & W's Complete; tobacco) fertilizer tiie 20)..cisae cask 76 
Corn rand:) MOtALOle se a te SANCUSO eta Ne aR 76 
MISH And) Potash ew cece 1 ASA NIALL, 76 
La cous AN fy a6 2 c) GRP ene GLOW SE REANIM Tk MAR SR 76 
FG Potato iPertilizerg oe ii hall cM altel ely 7 
SPECIAL POSH HOES, wali. agains meres sass oid We chock wipe 76 
DVI Sr AAMC LASER) eg hai aS eigen kirk oan ta cation gid 55 
Grey POMACE talent mii ued i bor GCN ia 37 
Vecetalsle petasmii see Uae aula reg ae cera aml alias 46 
SCI DUOSPMATE Ware eed Eten Men eee ne os uita NE 40, 41 
aArbOMate CT iBGEASHE Ui ake rege tute cata 45 
Cottonthulli tastes. arts nee aa ess cee aa 92 
HeiGe sulphate of Potash 2. (2s Sv b ahs webs 43 
VU sin =) noe We Gaiety DU Lea AOOaMR RGR RA MAND TS 90 
PROC LATER RTE Na oe eos by oe duane ou oo 30 
Uzi Se Fee SVS POS MUN DL ia ned ONY TUE IVAN er MUR RN 50 
“CUR 22 (Gel Ine Bays SA AiR UIA M NSS ID LUMDGR Mi Wie EE SNe EARS 200, 212 
NLR ECM ag Tie Nantes 4) De NY CREE ROE me EE MOIRA aN 204, 205 
AEMLOSTUN NS Tae y yen eiicieelei ee Ua. 260, 263, 267, 202, 204, 205 
2 etl i cates oa eS OMRON CUB OC RR Ra 286 
se Ei ny DOE LD UN RSE APR eR AT DEAE UC ALAA SI YEE SSC Hefty 205 
MPT ries TREE AE ACNIRS AI Pla: iat MI eb UNG os ay vata fe idl 'aiatatie vat Pal oe 8 Bimal lel 129 
SOE ERA I SS RIES SOME RED aE MAY MUI EOS ease Ren MAL A” Nh 134 
Oi REE ENE ZIRE aia Rak) 2 ea Coa ea aia b We'd a evils SRR 346 
PE RIUEEMMETTAA RA ICE OSCCAMD NS SLE 2's, dinlnn alg nici etg blac vars Gneichandy & alctans gia eddie) tatty 314 
Vers he gL a2 MB cat 21 WA SRE OLS RG MEA NIE casi SSeS AIAG eR RR Sik PR oe DOO 146 
MIPPMOGS OF AUALVSIS) CE We Liutal una curd csleiedbleumia hala aia aa 148 
Parmenter & Polsey Fertilizer Co. :— 
Pei Gatto) bOI SEO WET, eo tars wie alah ink dee Hua ysvelar Mone Aehnk aa uta Rul, 78 


34 


440 CONNECTICUT EXPERIMENT STATION REPORT, IQITI. 


Page 

Parmenter & Polsey Fertilizer Co., cont’d:— 
PiietP? Plymouth Rock brand fertilizer )..0)/420) Le. 78 
Potato Terie gy eae ia View eee Oa ae ene en etm 78 
TOWED IE IAD TG 20 2 UTORRENT a 78 
Special’ tobacco: iwrower 0 60 52 VN Te 78 
Grotind: Done YOO Wek Ge wi | ROO Ne, DO R eas 46 
Peach sayy yi. Reo as ak le Ue re ah a 314 
Peaches) -benefits; of ‘spraying «G0. OSMiR Yee s ee il 374 
details of sprayitigé€xpermiente! {5.005008 eck ee 301 
recommendations for spraying) 2.2 3). 5 3 ee Se 376 
results of two years’ experiments .................0.-- 371 
SPAY ANT Urry) tO eR nt AOL Ae. GET AN SNES PUR 372 
Pears, experiments” in'sprayme yo PoP PhS SR et 306 
recommendations for: Spraying ).).6 22 eee re eae 307 
PRSOMPIG (CE BOH WIN SS ANA UES eA FLU OST ame Te ace 286 
02 5) ASF ra ENGR cea th HA aS UN DIR AeA is OD mS GN la PS RAB eer ir MSS Ba 183 
MEMO NOL CES Helo Hee ee Semele ale Me ee et cee eee 185 
Percentage difference, meaning and calculation of ............... 84 
Perrodicalh cicada ie, UNS OS eck GUERIN Se rR Cea enn aey diet Reng 206 
PRENGCOCCUS NACEHICOTE SRN AGEN ss) ck aneeeIba te Waele Hele alc ae eee 268, 345 
Phorbia (Pezamyia) \ceparun o's eae VE a a ae 286 
Phosphates’ wath potash salts; analyses!om) {255 Aw eos ui aee 54 
Phosphoriciacia in Taw ‘materials, costvob eawcswin le ecu ieee 100 
PROM ysE CR YSAHITE MT OS ai 6 UR Uk ET TD I Oi ve 342 
MVE EES, OVO TL ee 2 Sato MIRE tt RA) RRR OTe 343 
PISCOd ARISTOTLE Sei AN IN 8 ORI Deli RR PRU GO 263, 268, 307 
FORTH A NOT DO SA ae seis pice inte ene aT PARRA Real ee Cae cease aan 300 
Writs. VExperiments In Sphayane | Al ae Gen Take OREO REMUS CaM 308 
Tecommendatrons LOT Spray ie ieee ier ely Re Clete Seen 404 
FPS DTASSUC EO ON nest RYT ONL TER RNS AERP ay RL yan ce eae a 328 
Poplar. mocha-stone moth’ or’ tent-maleer v1 ode ice ale 310 
POTENT AS POR ee EN ER REE RHONA ean aaa ca a 277 
Potash, ‘analyses ‘of ‘double ‘siilphate oti... .064 SCR eee 43 
high ‘grade ‘sulphate ‘of 10.5 j.)0 eA teehee es 43 
mitiriates OF 5). Sic Ceiba alc DN RENN Reser oes 43, 44 
analysis ofvcarbonate ‘of ices 2cdee eh So) CCU ESA RSs A 45 
misbranded. *muniate OF iss 4x Wks nie kore tetere AS 
IN SAW smiaterials! COSt OL) oh V Ree He Ce obec lolke earn UN emi Rnee Rie 100 
Potassium iodide, determination of, in extract of sarsaparilla .... 193 
Potato heetle: Colorado isin stds Ooh een Me ReiGe oom ee ree ene 311 
Pry TOS LW Le Na ASR ei BR Rae Aaah 230, 254 
Mitalsh! FESS Me ye al leh HE a MAT a a eR Ie a en 230, 254 
Precipitated bone phosphate, analyses of ............. see eeee ee 30 
FO PROFUS NACEPICAUTES ee SLR GES A) SER 2 ee 266, 305 
Protena darry) Peed. O48 Sag Nk ah Ben Pach at an Dy ad 230, 254 
PEOFONUS TIDES ee ORION NC LEE CRESS EN BPN | CERRO id LOR a 405 


INDEX. 441 


Page 
Pulverized Manure Co. :— 

Wizard, brand manure, si 03 betes horn: He Abeba wate 05 
Racine Lec’ a eek Poy acd clk Same bread ce odetabsh 220, 252 
EU ERG DC OTN ote OSE RSDP OTR a cg Pn te ee TM eR 292 
Guinces, experitnents, in)(spraying 2)... AAS ee ob sy S 396 

reconimendations for ‘spraying oe 28 ec Leak 308 
Msinees Pillay grails patearslSUl ea ak hat iols ates MARI RET se en 188, 210 
PASODEUEW SVEUD: We Jct atnioakss cuban Wie i Aaier. PB eee ta 129, 106 
Peeecestvey Characters esas). Iaei caayee sted. Vow ae Ga Mee oo 409 
SAIL ES rs Sey date or ni aces os wns ocho RAIS DHA Ne Valet BL bebo. oe 223, 244 
STEER ES ONT ANG SI AS DETR ROIS ARR? sogh REC 151 
Pe ASOL CLS CURL UIC 058) )3)s5 Voidiciae 0a Oe ods PRES EE LAL PR 309 
IE SLCHG | UPORTEAC)) o6.)2) So SURO LS 2) Satis BE IG a Sb 306 
Rogers & Hubbard Co. :— 
Hubbard’s “Bone Base” Complete phosphate ............. 78 
Grass and grain or fruit fertilizer 78 
New market garden phosphate ... 78 
Oats and top dressing ........... 78 
Potato .phosphate..).. 639 ee yhcdNe 60, 78 
Soluble corn and general crops 
AMAMIINE S/N Aov oss BE AS Ge Pe sets 78 
Soluble potato manure ........... 78 
tobacco manure ...:...... 78 
Pure raw knuckle bone flour ..... 46 
Strictly pure fine bone ........... 40 
Rogers Mfg. Co. :— 
AEC TTI (EM TIELACE erainiie's ciate asctenssabave’s, « eee atte. area Je 3 78 
atiplete Gott Ane ONION: (62/4! 0cocia iS RIE OSU ed eal 78 
potato and!) vezetable! 10305) Sack vnauies MIR ee 78 
SLSR ARIAL SA ESRM helio arb st bi'ska aphid 'at'eteya ae A ona ali OGRE Gas 78 
Pi erdatase AMV Rr ai Wks One Baas Mik Asbury in 78 
Mats and topi deessingy ili) i th Mioltns RRA ye is 78 
Delablentobacca: hi yA oc he been a aa b a af 78 
MODACO. AGG \PGtALO ss) ib) fils eRe ee ge 78 
SLOMEEN bet ciasaiclatidsishate Ra eEe OIA aieca wel eer alie ater 78 
gliga| Sy 6 08") Vilatg Wan OMe Re a Re Me CRE Tre aR 21S 78 
Pie tle! Srautid bone: 56S o ye ke Rs Ne APRN: eka 46 
Bniticlele Porte HOME 36) o cc's ae nts SO te ae bo 46 

(Acid pliosphaten.) se ot ae sa. cea 40, AI 

Een Reig HER TMS ALG: Wait WOOP AREONE, 1231 Sos) 45) asea’ caus Neesct ole: ah cc eeahery ea ae 43 

DR UT EAE EE TREAT SMND MIE aiioh ed ooca ade See chace sd) w doeharnie Meetalblaeee 43 

DET eg VE SII. OG sass ai chraian som Hytmen aed lite bisea crane eeiadiud, 9 23 
POMS) PATI RURAL aU NE i hoekancia edetateGeha pe PapNaae eens ed hh orderiraice 150 
MSMIIAN es area oh nfo eal ihAb aria he ahaa tase (oedah cabana Ae SMEARS VR RE 212 
BRAS TA MM DEN | Free PAPAty 9.5.02) ais wieissahareverarsrorchbemeretnavelc tae vane: TALL 274 
PORE DEO MCE wil Je Cte os care iad ERSAN ENT ROR AC OTUNE A ect CMae p16. 0. WR 225, 248 


LEA aE Vie AURIS Bas RUA OS ORE I5I 


442 CONNECTICUT EXPERIMENT STATION REPORT, IQII. 


Page 
Sanderson Fertilizer & Chemical Co. :— 
Kelsey's (Bone ‘fish ‘and potash’) sci) a ie 80, 84 
Sanderson’s Atlantic coast bone fish and potash .......... 78 
Corn :saperphosphate iui sie dea eee 80 
Ber trrt AG e  e  RS  ORNRL OENT  a 80 
} SAMOS ERR 21 Sh Cia Ma Raye fet dca 80 
Potato. manure ioe wa vincwis Menderes cee ee 80 
Special ‘with 20%! potash wish ies ch eee aye 80 
Top dressing for grass and grain ............ 80 
Fine Sram DOME! iii sie sciuielaneteis wisiaee Ceo aa 46, 48 
pC) OER HS NDC EN ETN AR ABS SH OAC ay 0 55 
Muriate of: potash 2). uc eR a ie 43, 44 
Nitratevof soda en Wee ee URE rae a ee 23 
Thomas slag (ys Gee Ea 38 
Special (mixture (4-8-8. hsb ese, Ye 84 
Sarsaparitie, extract OF fu augwite ee uous Ay oC Cae 189 
Srticesy EAGLE: er lgu lw MAD Gea AANA Misia cobain Madi eh Md ee a ag 158 
CMEC OMIA: VANEZEN He SOME SLAB RGAE GEN MY LCN a 343 
PM CAM ENED | SEU SCH iis UNA Ie es atRO Nal LST TLL I 328 
BehemMacweris calfy ime|a | AR MLM ic ula Ul Ucn la 229, 230, 254 
STOLE Bee ie Maka: ieeman a UAL TDC ce cL eo Le 230, 254 
SEAVER QUAEHISPHOSUS NEO SE WII e WE ad asa ieiea kin Se Cake gia 341 
BEPC GSA UREC OLE (05 2 ER) OMS he on Wa 2 wap ae ae 396 
Seventeen-year locust in Connecticut in IQII .............-20000- 206 
Shay, The C. M., Fertilizer Co. :— 
mney si Gorn fertilizer (740050 LCi av fea a A a 80 
Grass FertwiZe nee i ei ee een Te Os een eo 80 
Potato marae sete ee oa hk Oye eR Rn 80 
Bone ..... USSU EAA HEA OU MMM Hema REA VOUT AE NL eal a el la 46 
MATIC ASE iy estate ulcers uel ct Atal ie dalle ee TSR LU a 50 
Acid: phosphates le eeu base e Ae a eee 40, 41 
Chrysanthemum: fertilizenwi) Gohsio hae ae 08 
IMarriate vO potash tee ee ui oust cae Geka UI CieN ae 44, 45 
INIérate: GT Soda (use OA Ee aN A A ho 23 
Special smpctares ics Muu A a eee 80, 84 
Sheep ‘manure analyses Of ios. boisiicie sole Gh edie ae SMe ee ees 95 
Shoddy waste; analyses cof igi. eu aikiaie) AUANS Gaatea ei ae an 98 
Shoemaker, M. L., & Co. :— 
“Swift-Sure” Superphosphate for general use ........... n 80 
Potatoes) Vries smn d oe 80 
truck, corn and onions .. 80 
Bowe) ea ee le EN a AL AMO ANCL oa ncaa el 46 
I URRAN Ti Sida lis Seiki Pa aR NALA LS OU ety CSM RO AULT Ua CG ah Me 210 
Boda analyses Of wmitrate: OL se cscs eGo ele amt lS eke, NORE 23 
IV eRLETE AG et Se fens ie sa llordatis a) ea tescerarinar eile teicher oratelin!? Remnieu tate olte Cone at Le thane 200, 212 


INDEX. 443 


Page 
eer CW AECT) LIA VORS Hc atomic y o's ey Eta snes EMS ey S's 202 
LE | a EERE Oe Ea EIT 31a 5 8 SC a ge Oe AO , 200 
CO CUMS gre ferc (c[ 11 MLAS PERRO OLA ROUGE BR 161 
De RCEAS! SL CCHO SUS. Asha 8 Sel shdiehn buss Liaivhs ahetvd Bere atainl shaiehab eid a bade Pedra gis 303 
PAP GY, MPCLUEEE) COGE, OE Hii cris sichea hone oe Scere ate eae & eee 349 
DULEXTPIS hs He tepatoear or stash fk aha ahay elltahcheberal cted chad saree MLpe) BBO noi A 348 
SEP AVETS SAGDIG: IG WEE Musi 5 o's\ a's crale sie he Oe Ce ok ead bee baal 348 
Sprays on apples, peaches, etc., tests of summer ................. 347 
SUN RE IN ered MC ATIIES |. ticlui i Nurs acne We eld cis createed Meu INS dae 162 
PAPUA CORT H ic hala ui) bal Allaldi anal waiels abated SHAE 21M SPU a 229, 252 
PrermtIe Cate y ORC eee OU Nie se de Gar Nala eet Oalgc ee ed eas eos 230, 252 
Sulphur and lead) arsenate 2.0 0225.0 sss edeee fe OG AG: 357, 362, 367, 360 
sprays, Bogart’s sulphur’ compound. 636.00 000060 600054 355, 362 
One|xForsaly ye spree Pe Re Reh VSN DW apehon oat iarewelane eles 355, 362 
SU POISE 5 Sees cee LAR 355, 362, 360, 373 

Swift’s Lowell Fertilizer Co. :— 
Switt's Lowell) Animal) brands ict s ios ie BV Bes 80 
Boner fertilizer ys yy eee May Meanie ey 82 
Teapress: Pram a eS heh, Ce i eden ay 82 
Vee peeh/ooihea ti) oc RAR eae St 2) SCBA UA 82 
Bhospmater: bo 5 LUN ae ee ek 82 
Perrect i tOpaccO ‘PLOW EL scm: So useheetlate eke. woke ois 80 
PCATO EG WEES (oi hoc eI ease thats Nate PO WAM aos were ce 80 
Special corn and vegetable manure ............... 80 
PEAS IE EPS aK als oN aL nuveats she ek eats alte’ 80 
pobates fertiizer iy Ss See 8o 
SUBENIGD  LETUEASH rhe SNe els Seen antele PA Gah ee Lidl ale 80 
A GUACCH Ck ae aes Mo EU OMA e ple Weigel als Sali 80 
GEOMAEMDOMEN HLS Aa hee Med ee Sheva tat 46 
PSS C ROR SOL Ma thick savuiae CREF le SUE UTM ARETE Ge 2 
Tankage, analyses of ‘slaughter house ...0.650dsssec ees eee eee es 49, 50 
SPUTIGLIS HLS ees Mo eR RON Re AO so NG se CL 52 
ELI OGM LY ANLIORN | cyelcircis ol ike eee RTA Ne oheeeDevane tes, scl aicl 7 

Tanner & Wilcox :— 

Tanner & Wilcox’ Reliable potato and garden phosphate .. 82 
Tent caterpillar ......... SPUN A SAG STAY AYA AN TAROT A Man Carn LLIN id 0) Soa 342 
SURES EEE LEA YOUN OE hal Goose ERTL cnaiele) Seakenc eda a dn AL soaps ae 163 
Peles Shar) analyses (OR ol sei) LL ER BORD ANN tl | 38 
GEE CEP LOU ETEIE ye iui lia wie eit rhe shag MLR PR OS eee oO iat 296 
PORE ATEY DECI EIUE a.) tal aebnee Cad UO Wig Nd eels vial dane viclgtghe oe « 267 
MOVACCON ANCE AMA ySOS igi Luni MMR uN Se iad 95 
SiR Meu MAR ANUSES Oi.) 01s) a Uh Lats wit laos ies aM w Mectke teehee g 96 
Sotty’s carnation fertilizer, analysis: of"! 025026 ee a. 98 
Trade values of fertilizer elements in IQII ...........--..00000e0- 6 
BBMIGOTE GAREY, TATION tei inate a averstatarotale vane shove aietaVeowbaletayaip ahs ch areaalio ean 6 229, 252 


Wnion prainis, Biles’ ready ratiom: 2/02). g tienes ahe neg tev ewes 220, 252 


444 CONNECTICUT EXPERIMENT STATION REPORT, IQII. 


} Page 

Valuation of bone and tankage, method of ..............e00005- 7 

mixed, fertilizers, method ‘of (202) 0... 4 eae 8 

Waluations, explanations concerning iii oneal ue, Wi ie 4 

Masitlia: extract iio) wai eh iiainy ivaucaeie Mi Ch GRAR Nae cateas i a 202 

Megetable potash) analysis OF iy wee ei ao hc a ate nt ae 46 

WHIRE RAT “ikauioe os cuace ky ee UM OME Lae om Ua LO eR 155, 203, 212 

methods:of analysisighie q.ecr ne onic. a eeentelaei ers aa 157 

Weather conditions, effect on spraying ................. Pe: 363 

Wells & Downs :— 

Wee DD: Speciah econamical (6-845) hectic ait cet sane 82 

Wiheat cand: cori feeds isa ee 220 fs ACN i Ne 227, 252 

Cobideeds cys ese Ue UCM Ng he Ad FC 228, 252 

DTN ee A eh eo getth eal Sane at A ato ea 222, 238 

hoe, Ree PURO ELENA PUES Sa ON OL RN AR aR SORES DE IPP ATW AS gE 223, 242 

sae bCo Co db Coc MDP ARLE IPD R AAU UMM Noah ALY SRM MUR gy NB AN Nall URL gNTS Ate UN 223, 240 

RUS a eR STE HO AS Meat AUD OM SUL) NU UR Rca MEME AE OR IE 212 

Wiinite pine ipreeyal kit eM yeh Sil ee aah ne Doe ag 263, 268, 307 
Wilcox Fertilizer Co. :— 

Wilcox Complete bone superphosphate ................00. 82 

Fish And. potasin ios sven iaeaals pike ete ass ed oe bureenene 82 

A-O-1o vrectilizer OCs ati aki Cons ais el setae an 82 

Grass) fertilizer iy.) vet iay versio cream ene wees 82 

BE Go Wish and potash ocak ese ewe ale oh cee 82 

Tobacco speetal ious sa haaa) ep ieiaee eka atlas 82 

Botate Lertlieer iets. teweriakhiels aaah aglaw cblaletene al 82 

onion and vegetable phosphate ............ 82 

Special. ‘superphosphate j\.))\)dulssiatiay domaga ete cman 82 

Dry ground acidulated (hish ic emo aerate mete 54, 55 

TE elyyer bk: bao en PUBL Ae mE ARE 55 

Ground steamed: bone 5300/0 fos oie le eee ee 2 

Pr Gy Panikage ony ai 8 aed UA ee ae Gee aaa ns 49, 50 

Pure) cround shone wae eae pao cele ai ee 46 

Acid phosphate is). ioe ee asa bin tayo aan en 40, 41 

Basic ielac seal ss ye aos ake a tala a en 38 

BuG) Sulphate tof potash! Mae) ieoteen Vays ane 43 

Mariate ot po tastes coin 05 oe sea eee 44 

Nibrate jo FS KN ah cites ee Gs aa a eo ee aoe aneae 23 

Brownimes formula}... hui Neg a a ieee aa a 84 

Baelden's /fortsalay Til). Gitche ce est gohan 84 

ser ea dN OS aS Oa eR PRON 84 

I, grain and potatoes ........|... 84 

2) BLASS. vcs eps emetaanie | Aaah Ioe 84 

Wine of the extract of. cod liver’ oils. .ccudie alae tases ore siteaton I7I 

Wirth more) Cations Asi h ss Wee cre esa 4e tebe oie Mace el he 220, 252 

Witch hazel, ‘extrachhort |v (ues. Foe ee 2) ae area en 194 


Wood ashes, analyses Of ooo ae ce Oe ae ec A 04 


INDEX. 445 


Page 
Woodruff, S. D., & Sons :— 

Woodruth some tnixtare o.oo yes See 58, 82 
MWrorrestersnire and other ssances | 6000 Se ey en oo 158 
RCM AE TUNES CALE Ie cin MPM Uey ital stahati 1) va Sperone Mun vote ited ONC SIC PN 317 

EVISIIE aCe T Er MMe iN ACY RUNES AUR ICSaL ue Sl 266, 317, 320 
PIC PGCE ATGEINEC CEO airs eh ale ate RE iW NN Oe Ny as 346 
AMINO OL este 6 og eee alle aon a SNe ae a, 21g 


aA 
ws) 


i 


iyi ‘ : j , 
wy) u 
} 
Ait J it y 
i 4M i; i Taree 
f WOOr Otay ela) 
' t i, {i 
F ; { OH 
/ ei if | 
ie ehh Med Jihyies 
( f AME Dy [ +b 
hal i J 7 i tds 
Behe ra 1 


ie 


1 


re 


| 
? 
Ail 


i\ 


AL 
ae 


ai 


Ms 


bad 


a 


nity 


OAS 


ry 


4 
at 
ty 


INDEX. 439 


Page 
PPR COMeRH AACTIME No cis bi le ala ae atelalnm nies via antec anu Ja cM be 57 
modified neutral permanganate method to determine 
BGUIT IANO a stare ts ciaiay te Mra rege esc sag a MN oo tha ala Uh 9 
of raw materials, solubility of organic by the alkaline 
permanganate Methods Bey Vo aleve NENA iy hao) a 12 
Smee GI WOnmAIG. slits) aie kiawiteaianamankomwinun Ce g 
Nitrogenous superphosphates, guaranties of .................-.. 60 
‘ WARNED NOE aia rei ale pds gute gluta, 61 
and guanos, analyses of .......... 62-85 
Dee AUC SEI RSE s)) SOMETE (QE, os a2 Ligue arate ated reese wa tans Rd State able waved etaey Geeel 181, 205 
Mipeseties, Mspection: GF COMMECHICUE | jal) sya) sis ele ta oles oe's coe'abe eosidic 269 
Nursery firms receiving certificates in 1911, list of ............. 270 
STOCK HINSPeCtioNn ‘OL AMpPorted ies. slersiinis 4 sisiae eckieeowrae i 271 
MIS Ae a Ce Ni Ui S vara eeat a Con pata gia cakuigMiesi slate oy Ne NA Nal 226, 248 
ET Re ESSERE TDA RS Et Ue ce eg RIOT TH CUS Ce ee RS NA CO ge 226, 248 
CULTIGENS 32°25 Nap LAA TR CR eS SPATE Ee RR 222 
Olds & Whipple :— 
O. & W.’s Complete tobacco fertilizer ................... 76 
(Dorma veh ele Wig tenes Giro Tie RUaE my Mie rth QI ONAMiAS NIG U DONUT TMA Hayy 76 
ISHAM ay pOtASt wea lain alecisisa eubtia my seeuinattcn ae 76 
RSE RSS BELT BER isto nlon ti 1c «Wea eaoas a0) 9 Grave wie lalats Ghee 76 
Ee Geb otatosmentili Zeit: tae soi sc meee eh eee 76 
SIPECLA PROSPMAEC Me ee ee Ua rere 7 
TOEY PTORNE HSH ee Ue Ne RNa RNa 55 
Garey) POCA eter Ciel es Ne a a EN initia 37 
WES etapa DOtase eae ielave oi igu bie kilile able La ile 46 
NETL DOS PEALE ac eiaes abslcoe ee ieiealN se enstal acl cal Wa 40, 41 
(at hanareNO ly HObISI tens ule eter eaved wa vretsloramaie’t 45 
arto PASM Sei umew i os Isc y Ui ain Ue 92 
Hei Gu Silphateror potash seis cei oa ts 43 
[a Sane CEA a ARR li I EM 90 
CRIN ESC: DIRE: Sassen nin aleet outers wala s: dew abate, ale cto 30 
Rema ise ere fy AUR TI REN a OA eNO a CL 50 
(OO ae ele EAGAN BEN eRe TURE EAA RAL Ue CH a AR UN: AA A 200, 212 
LIP LOCE RO CORLOSED A Slick ei ciara oo os ayasar ae ahere hone al eraasverwlols les acepelene 204, 205 
IR OTAGO AN COLL MRAP NSS) AVN GL ION 260, 263, 267, 202, 204, 205 
UID T cake Mere gh Sine unten dM Raa Resye tan UT Cr ta) EAVES to Y 286 
RE ac UDO AN AUT IND ips naga SULA oe ne Chen Sul gla aed lA ae aoe SABRE 205 
ATA DLEPATALIONG si Bo id ie. 5i Knee! ertam inte, 4 eSocaieleianiiara weve aap "3 6 pus ramus 129 
SEVIS ERS ROR SSSR ICAL DSB gs Seas MES he RU a UA 134 
(ONEILA VOLS ESS RSuCON Maan TON Re yen UTS I SAAR a Cg AA A 346 
EPP TLLLUIES I PEL SECALGIN! ca he vs) ree eas hel haha eR ss la eae alia lah ay abalaaerotone lens > 314 
TEI ce oP See 0 SPAR REE OR RSA SA RE OU Ea 146 
MIEHMOAS POL ANALYSIS) OL ses sya Snead die ras wim ALN Sayed 148 
Parmenter & Polsey Fertilizer Co. :— 
Pe eT TARO WIOL ae cate cc is, salle eh ehSrelere rales alee meralaie lekehes site 78 


34 


440 CONNECTICUT EXPERIMENT STATION REPORT, IQITI. 


Page 

Parmenter & Polsey Fertilizer Co., cont’d:— 
P. & -P; Plymouth’ Rock brand sfertilizer ‘a¢ney.. .2 30. a 78 
Potato fertilizer: iis eiawwne ate oe eee en ee 78 
POWELLS Be 8 Re Ee a 78 
Special stobacco, grower.) jh). Shoat 78 
Ground) bones). cake eas, a Sa ee 46 
Beachisawi yan sae shee ae 1 Sey pT Mea rng TS es city) 314 
Peaches; benefits of \sprayiam 4. he. Pom owes ob ood aidels sete eke 374 
details of spraying experiments ...............c00e0ee: 301 
recommendations Lor SprayING a) ss esa aio ckivae see 376 
results of two years’ experiments ............000ce00ys 371 
SPAY: ANTUNY COME Peele Laie tees ie kOe Ae rd a 372 
Pears, experiments in (Spraying nh eer nae. 2 ae ee ee 306 
recommendations for )sprayin® Wess. -e5 a8 4s 2 De ee 307 
Pegomyia ceparum ........ Se EPEC Re fe cia). 286 
PFEPSI es Ed COG GN RNE Hee Minne cate, Tak POOL ay He ohe a adcemany pate eee 183 
method jot. testing 21s) Lead eke ee vac k fees see 185 
Percentage difference, meaning and calculation of .......0....... 84 
PEI O GICAL HCI CA elas erste ns maka dnee a evar a; ancora eae Pa ORR a en 206 
PHENGCOCCUSMACETECOLE Pe Wie oeis eRe a the GU eee ole sees ee 268, 345 
Phorbia (.Pegomyia \OGeparwny saokcicis sis se ominides ar Sere plete mt eas 286 
Phosphates with) potashisalts; anakyses ons enn tics aieieite sess erate 54 
Phosphoric acid in raw materials, cost Of ...........c0ceee seen 100 
PUVEOMVNEGs CHYYSANTNE NI 22). 28 Sale cilukles ince otto e Stine Rises ose one 342 
Pine aphids? woollyn 3 e605 oh uae is hy wad ace footie » at eine icone 343 
PASSOGES ISIFOUL 8 PEt hele BAS ey, a ee Web eid eA See ina ars tO ea 
Plowrivhita ‘Mor Bosa: Cis head hes Sea Se Oe Le ae 300 
ebiums experiments «mi Spiayiney cua see sen deena cles etre een 308 
TECOMIMendatlonsS: LOL) SpLayseS Woessner elaaie ete tee 404 
PHusta\DPASSUCE ie SA SSSR ES ae to Stee eee ee era eld sta Ok stores 328 
Poplar mocha-stone moth or tent-maker .........0000 0.000050 dee 310 
Par Letras US POT ae ere Me hie tire Ika pes oye c eiabetes en ane ee etch at ake Ue Paley eee 277 
Potash; analyses of double Sulphate’ Of 065%.) .0-M Giger aa ion 43 
high erade sulphate cof (cic efi by wt cele 43 
MiUTiate: {OTs hye cy cise SAAS Rie LD ere Re eS 43, 44 
afialysis Of Car DOMAte “OL Moses: siarsiaticlne wht utes shies Means 45 
muisbtanided  miuriate (OL: ..csve vc isintele dis) meeleeetoneeeee 45 
iN rAW Materials: (COSELOL  sscisrsls cera aie eek seg en ele tstees 100 
Potassium iodide, determination of, in extract of sarsaparilla .... 193 
Potato beetle, Colorado ..... GAA Bee alana ste Kahch ae spaerede 311 
Poultry: fects <2. hed ss ee eres ewes esa leita ARE hale BELO 230, 254 
FeAS Hl FESS Ursin sda cea area ielh cere eee ea Ae seh DRL e@ olka fekbte etal 230, 254 
Precipitated bone phosphate, analyses Of ............ cs eeeeeeeee 39 
PPIOPROTUS “ACEKICOMIES |. i555) iit iain edie & x idle a bailar «bie ete 266, 305 
Proteha, Caity LOS go yes akeeiMwiiic ive Reach Pete MRM Nae ork atte ec aR 230, 254 
Per CNUs TIDE ST ees UG Ae ee Ree See ie cab elataenenetts sees 405 


INDEX. 441 


. Page 
Pulverized Manure Co. :— 

Wizard brands manure, si) Kou en eily ace A. SR 95 
Prareels DOCU yates <i ea ee, CoN ARGON. eM LAA Zu aoe hed 229, 252 
Rei tree hintaan ues fra bees RONG cde al ae alnares ss 292 
Gmtigces: vexperments in Spraying: 2... </.6. ot eR heeled a os 396 

Tecommenaations TOF SPLayiNe 2.228 soe es ew ea geew ns 308 
RIPRIATLE REDON ari isahale MR a oly coe 4 a dian a's « MPLA IU eA es 4 alone wee 188, 210 
SURG SVEN ss aoa ao oo LOOK Pues ABER TO. od dec bah 129, 196 
CES HIVEME RE ACL CES A ter 7 te. Lim d’cial AG) SON ae SEAR WDW oe w vintewe es e'd 409 
EERE Go) oe aa a n'ai Yims Ses wb Gag RIAU OOD ORIG Gini g dinw eae’ 223, 244 
ee ee MRI IE UN tar Seetics rT Panty arn Siacdicaes sew tasl sels bis-F srwieves I5I 
RR TICER MNT EM OUMBTIN N ito tics ce n'c Ko Reels Abie DESL i eRe aie baie 300 
EEE IMEI TEEEIE 9 dus A AiG Oe a aid 2a SRTRE OH) AE Reo bs waa alee 306 
_ Rogers & Hubbard Co. :— 

Hubbard’s “Bone Base’ Complete phosphate ............. 78 
Grass and grain or fruit fertilizer 78 
New market garden phosphate ... 78 
Oats and top dressing ..... ra eran 78 
Potato. phosphate’. caesudeck eWaeer 60, 78 

Soluble corn and general crops 
MUIATIME CS yuo eh So A eeikie 78 
Soluble potato manure ........... 78 
tobacco.manure,.5.s.0.)s - 78 
Pure raw knuckle bone flour ..... 46 
Strictly pure fine bone ........... 46 

Rogers Mfg. Co. :— 

: PEN SARETEIEL - ROREALEIEE SPL e nis Chak ihn xs a ES LE REO 4 Se cree 78 

POM ETS “COTE ARON OMIOL oy rb yiccd gad sieve PRIM Slee RIAA 0, a-u's 78 

Potato sands Veretanle.. Goan nso ks aad ou Sie eae 78 

Pesan AMAIA TIOUAGED Toc ialy oie a ote yg her od oak oe nat ee adds, ba ela 78 

HE Tea Ge GEASS ARG SEIT I ess te Sah shes Aa chsh a RAMI hey SIS a 78 

Oats: and top dressing (i SS Oe! sk 78 

MONI DIG ONAECO Me 2 o's. s 6 as KODA he OIRO MOMS digs 78 

PE ORME EO cig SHORAUO!, o's <iery Aah da Ra eee Wad skins 78 
PLOWEE cies ora ie ho rat Re ASRE SIDEREPEL fs Sie aie 78 

UO HACCO SLATE Luss pence WAN A Url Raph hehe Pe EAE Tae 78 
Pais ttle: Oro tid, BONEN si og ox Seeded o ROU ROE HUE RIA 46 
Prmieieta enie’ HOUR 6.) Sa aaa keene MOL eres hy GO 46 

GAGA -PHGSPNATE? Ie eee as Le Sake FRU RNS... os Ray 40, AI 

ips VsulBbAte Of POASHKG io ae of osielvic ce see. coated beacs 43 

Muriate of potash ..:..... Tet ies eh SEL SORT TORRENS, a Peace eaed ea 43 

HATH eae USED Sp ccs 3 cp al ch tad cl oh Ap cat MAUI ate uke «ae 23 
Ree SEE RRED Flo. ah Nh, cake era arate og ah: ohehoher ahaha aralehrabmest che w dbase 150 
CREE Soe 2 SE a Ae ee OR Me SOME en ofr GE) 28 ot CR 212 
RMSE VCMA TIRED OT: EX CIEE) APAML «5 och fay 5\ cpa. stes chalet wld rar hotoh Ah blake veer 274 
MEME MM EA AL Tea HERE tes rch ecci'e: cralptohaaMilelactiaha aa oan ce LAREN ainsi 225, 248 


SEVERING 1) SESE ARP Ne So 151 


442 CONNECTICUT EXPERIMENT STATION REPORT, IQITI. 


“ Page 
Sanderson Fertilizer & Chemical Co. :— 
Kelsey's ‘Bone fish and potash gi ui Ceti eae 80, 84 
Sanderson’s Atlantic coast bone fish and potash .......... 78 
Corn superphosphate: oie). i./.-iaasentiocdiecaenne 80 
Formintla Ae oyna Se Ue 1s ES NGO a 80 
Baie RTE NO cre ee 80 
Potate manure ic Ou A ceiels Mtelom lene alee 80 
Special with 10% ‘potash ))).,..2.i. teddies eee 80 
Top dressing for grass and grain ............ 80 
Fine (seroma Pome ei aks. crs ure uimeicieioovanreeeeoe 46, 48 
£0) rea NCS ERL VLU Sc tL 55 
Muriateor potashiisc ee ae 43, 44 
Nitrate rot Soda jee) cle) as.) Ne ee a 23 
Thomesislag ie cea Sak i eee ee 38 
Special mixture 9-8-8000 i ei 84 
Har saparilla VExtraeh iGE sp. ccs CA) Sakae etoelatiaie Scena sinmicle hele ea 189 
Sat CES tables tels Ulta Lebanese kale tA al RAM oa Sa et le a 158 
SICMIZONEUTE IANISET AN Mey SE DENT Nai Lae is eeu ata A 343 
SiEMETNCHUD /CEUSET A’ fo alc lea CUM MAM uke UC DN Ri ail 328 
Schamacher's calf ised Mia Nau Mal usb Chea Mlls Ri et) a 220, 230, 254 
StOCI ECE Bens NUR UME ale sa Mir ICU rea 230, 254 
SEOLVIUS) GUAATES PUN OSUS Oo i.e Ha SePR DLN TBeeNs sicher lelononetalas eyelet tenets 341 
SSE PEO LUUMD VII COLE Mid tarael ce Mtl el it CUM MUN sp, OMI SI UAE MCT 306 
Seventeen-year locust in Connecticut in IQII .............2000005 206 
Shay, The C. M., Fertilizer Co. :— 
SNS OOfh VEN THZeT (6) ion CUM CM ti a 80 
CSRASSHPETEMIZER eNO li yin hie LO ee 80 
POLALO MANU nes falc he aes ta lee IRA ant lel OR Ae a 80 
GBY0} Tew SONI IAEIR NIAID MMI WEIR IM ay UPAR DONT ecient 46 
BREW ol Se ea AGRON SP DAR RA AOE AUSTIN GN IAD I Dn Le. 50 
AGId ‘iplosphate yeas es nace RTS 40, 41 
Chrysanthemiim)| fertilizers ./4. taki ees Ce aoe eee ae 08 
Miriate ob potash cai UNC en sla an eRedi aa ea 44, 45 
Nitrate obisoda ee cain WOW ORE HANA Bina aii 23 
Special) aiaisctare yey: ae ee ca BUb AeA aa ea 80, 84 
Sheep mMantirearlalySeswabi ne Ue Meo ierclenchelcekednecstas eae See eae 95 
shoddy waste, ‘AMAlVSeS OF sis) eieieialcieisal cick ya's ere) Shale ate sate ea ee Mea 98 
Shoemaker, M. L., & Co. :— 
“Swift-Sure”’ Superphosphate for general use ............ 80 
potatoes ...... AE RA 80 
truck; corn and onions .. 80 
I BYos aVeWeio 0156] PEMMMO AU MUMIA ADNa Viet yy Mi Panay iota 46 
BRDTUELEL 7 ichslens wwiaho ste Ue i Met MIey kei gc alee wren ae BMC ae et OR 210 
SOGa, Analyses OT hOItFAte OL sie. Ah Ry Dea aw eletelll thers aaa 23 
WCET citlsieyi eines pasate oieileiaileicd olen slielin leclelie ell olate s Maye eilatal step ale etisalat ote ene te 200, 212 
COLOTS rele enh Seca US OL A SN NA Mia a eae ee 202 


INDEX. 443 


Page 

Recreate R ESE) SRO OES sie esas ons, as, Serio Ns aA atom eee ein) SIV EIN UN's (ab 202 
VERS ty Cees ay Sy UP PROM OUI SST D ON Ct NaI a 200 

Bons, condemsem i 2404. WY sis. ahiaeeyes sa MN Dre re Ri Meta te 161 
ED IECUES (SP CCLOSISH Sesto We Fae kN MCI RGR ND Mahe ales east area o sinigleua alate 303 
POOR A SY AUTRES GOSEN CIE), 4 Ala ao shh dos sland Wik arnetatteae abaMa tN tala PB aan 349° 

JETER EW RIE uO eae ener aD SUR Uae Dane pee EN 348 
SPLAV EES, PAASOMME) POW ET) Ny iy wa iaidd cia aii nus diatelatnatoraterehnvenl Sieletdcshatatle 6 348 
Sprays on apples, peaches, etc., tests of summer ................. 347 
rE STAT RCAC ENAN CORI RN ek vie Akh AeLaic alec GA Ie iad Rieter ibe aie talk see a 162 
Saae sete aReets SoM CUA AN ES Ooo AI ER RUB a 220, 252 
PICEA FECCU Wayans ea x hah ee cmidba ened es Reece vleeee 230, 252 
Sulpburvands lead arsenate: .)is iyo we). sete eels oer eae es 357, 362, 367, 360 

sprays, Bogart’s sulphur compound i504 se. 60 os eee 355, 362 
Onestorqalle ey sass Py sr ON lg Mera erehN A a) o> taba, 355, 302 
Subfigeides Mena sriceMa sna a maeMb RUE st 355, 362, 360, 373 

Swift’s Lowell Fertilizer Co. :— 
SwittsLowellwAnimaly brande fe ila scot an delas ieee Melee eae 80 
PIOUS PTETUNTIZOR i Y0y e/g isd ahs Re OPER I ae 82 
Prepress braridyy. i. i25 SS ee SO ag See 82 
Potacoy Manane iy a2 2.4.c/e alae esate widens wheelies 82 
PHOSDMAEC ic CEN Re Cie ei eh 82 
Pe rhectutGDacCO!; SLOWER ances ce eats date velaiaettne sicpe lata 80 
APOTALONSTO WEL Hiei oka sra'e. crate eR cahe aN ate tera nal bara aati la 80 
Special corn and vegetable manure ............... 80 
PDOSy HER EOES VE Naa ee ape Mae bie ain sural 80 
PObAR Rn HEREIN ZER NY: ie eee i lads 80 
SUPEMIOG HN LETELIZE yy ci ines et alenchale cishe eave lerehe Bikiiel Seca a's 80 
CRODACCOMNATUITE | has PoPeMenentar sna aenaielela ele tia se Bev il! alan 80 
(EheohsnKaly ove) Xe iN wae ae TAA NR Fac Uy RAL LPAI AI eae aH RT AR 46 

IAI emda ol ge AVoTG bear Es AUN emote nna (LAL dy) HME USVE PT a eR ee 2 

Mankare analyses) Of Slatehter House |. 3) 4 Le ail lelile « is eyale's » 49, 50 
SUITLOLISI a chet ah tea lay si RIDA CRE Me eRe ye UI tte «5 52 
TECH OGMOL EV AMIATLON (helo ure aisle lore Grae etna oe ey Abe me Koel alae si ag 7 

Tanner & Wilcox :— 

Tanner & Wilcox’ Reliable potato and garden phosphate .. 82 
Mentieaterpillar) 3s hsceres Teva calte Milani eval os IO ea teeny. 2 Stat preeeeeeeeeee 342 
SME OREOLIA COUN O Es sire ep ieii ay sek aea Gertler pu ML ea a ce ROOMS LSI Le 163 
Maar SRV ATLALYSES, WOE «ie aber ciect ha ehacee diate cikeulattalia ahs 'e,dheleye ers 38 
PC DMCeTe SE PLOW CIO: | Pu. otal ds ore alsieials Uaioe etaie eee fale eebela ave 206 
MA BEG EEL OCEHLANGN NAL ROI ee ee Oe aed alee atahaaeabs fe 267 
Ure ASH Cs ARAN RES) OE ait s/o !a alos Ba e/are! w oleteuss 6 o's alm wielolalatala's 95 

SECTME acta MSE Vere VIL GANS lie sala Vipictalnly wel ict Lig b/dianava Slat iat 96 

Totty’s carnation fertilizer, analysis Of ............cccceeceeuces 08 
Trade values of fertilizer elements in IQII ..........0-..eeceeees 6 
BU AANA ER RANA! ALE LONTD. fot o'9> 6S 4s chcarcy aos arann'iay al ddal or ea ui acres A Meee eich Mag 220, 252 
MiniOG Seals, SCS: TEAC Y: TAUON 2 oes: s chasrare didn HU a ole Wiie ies 229, 252 


444 CONNECTICUT EXPERIMENT STATION REPORT, IQII. 


Page 

Valuation, of) bone and tankage, method of 22.0 4..2: soso 74 

mixed fertilizers; ‘method, of.2 sy) oo eee g 

Waluations, .explanations. ‘concerning |.)))...6.0u isk oc RR 4 

Reanills “extract \/./s)575 ct oa) cee rus ub ee aa i 202 

Meretable potash, analysis ohio. fs ch oo dee ig 46 

pL Soe aR RA ae MESA eal (GH Maar UMM eS DE) Pe gs Os 155, 203, 212 

methods of ‘analysis tor 0 cate qie hoa iciy ieee cas ch chee tonite 157 

Weather conditions, effect on spraying? ..). 2.6360 esis leis «seis oe 363 

Wells & Downs :— 

W..& D. Special economital 6-8-5 os. c. ac nec cee dele 82 

Wiheateandicorn ieedura cms werette moninsvencbar ten anata te Ot aaa Cae Spee 227, 252 

Foto) ON deXel  (Hrqetiny AN SUN BTR ANE RE ee SR TOL kg 228, 252 

1s gc SRAM DUET URN Sais TU EYES LM REN els cy > 222, 238 

BOC Nets a te era wt Ch ieee MRL ih ls A ee A a a ee 223, 242 

pooVKAY abo) oka EPRRE Eta GC A ERS eRe RON Bake Sch AS! AE 223, 240 

WIIG ICE niki g Beira cic di edhain cl fini bla a ehutO rare lav eiehe: op RURK OIA SLE ts Beer a nee inane 212 

Wihite pine sweevilic cua Ans 2 hte Als ORS Fan Se te an tg 263, 268, 307 
Wilcox Fertilizer Co. :— 

Wilcox Complete bone superphosphate ................... 82 

Bishyandi potash sai45. ceieeels apo ibts Lobes ead cis Seaton eae 82 

A-S-10 sfertilizeny. se asa tae eee tie coe eee 82 

(Grass erentilizer sai is cia actee a ese eta eats carat eee 82 

HorGochishwand potash uic-cscawh sie meenn eee 82 

TODACCORSPECIA Zaks chs Picks -oeiate Lesa Ooiome lel teins 82 

Potato Pertilazer. sas. ue ivesetie Hee ese ere a eens cere 82 

onion and vegetable phosphate ............ 82 

Special superphosphate a2. sea ee eae 82 

Dryveround acidulated ‘fish )josek oes eee ae ceils 54, 55 

ATS TE PUAN OU ees 6 cic ine eleieieae ee Dis ete 55 

Grotind steamed bone Woe sy). tics wie ce ates atte eee 2 

FS Ge Mankage). uci seuts cae re aoe eae erent 49, 50 

Bure: eround “bone - ai. ca dus eh ae ae eens 46 

Arid a phosphate aan scucar cntec ciecnte teed ak bite ate 40, 41 

BaASiCN Slag vapeal: Cor ciiet. «cake lists Guede oll tke Glcp ee eS ears 38 

Hi, Gt oalphate jof potash. ici ede seed Ves ee eee 43 

Maniatevot Wm Otasta usec wiv eleisielerssiciaseste ates eae eens 44 

INTErate Kot Soda! Mien cole fie ci oh ee ea 23 

BroweHine'sy formas) 2. a creloe oichers leer ates ene 84 

Bielden’s: formlas Ti eye/geh cee oo.sleisteeute eee rsa ee 84 

DINak Le eG Ny utal i, Sarah ae eR ao a 84 

I, grain and potatoes ........... 84 

Be PASS Ns. SON gmat ele. s oaikahets 84 

Wine of the extract/ot cod: liver iol antileeeciisie vee isieeteialeile 17I 

WV irthmore ‘TAtlOns Pet.ig scis sp acai nce vtcoahee sneaky eidhis Bn aan 220, 252 

Watchihazel-i@xpractyOt sce ee sistas sd sie veer cee rele eek ake en ee 194 

Wroodrashesianalyses oti s/s) io us\e's cvsve cue der etat Wintel evelaieed Gene eaeenana 04 


INDEX. 445 


Page 
Woodruff, S. D., & Sons :— 

Niosdrus Sopamie tarxbure = ols: ahs dials aw Oolarale ale atelsaieubewra vis 58, 82 
Ovoncestershire ane Otwer SAUCES 2. .id. SL ctacclee bes baclewece nee 158 
EOLA RIOTS NOE se Aol VA es & SCO AEP EEL RCE ate 307 

ETE NaI Seka. RM rs A) a FO AD aK Path 266, 317, 320 
PAINE MENA RSE L ENOL Mi aluic has sielsis Vid-e oi inne clGa Sard we Gle gale ed enslghanls 346 
SES TGR 1s AL Rear LF des lt oO AeA 217 


Rod 
8 } gn 
; 


Awe 
Waste A Ty 
ATU PE 


i Bh Aug 


! 
Ooh ht? 


Bin 
Wea! 
i) “th 


i 
* 
AV 


r 
i 
\! 


vite A! 
AYRE AY aly 
Cnet 


Be se 


tia 

a i 

ey A Oe 
Hes 


State of Connecticut 
PUBLIC DOCUMENT No. 24 


Thirty-fitth Annual Report 


OF 


The Connecticut Agricultural 
Experiment Station 


Being the annual report for the year ended October 31 


19 


PRINTED BY ORDER OF THE LEGISLATURE 


HARTFORD 
PUBLISHED BY THE STATE 
IgI2 


PUBLICATION 


APPROVED BY 


THE BOARD OF CONTROL. 


THE TUTTLE, MOREHOUSE & TAYLOR COMPANY 


CONNECTICUT AGRICULTURAL EXPERIMENT STATION. 


OF tLe Es | AIN DSA ar. 


SEPTEMBER 30, IQII 


BOARD OF CONTROL. 


His Excellency, Stmeon E. Batpwin, ex officio, President. 


Euon H.W. Conn, Vice President 66 0. o. oe. ce ac kk es Middletown 
GRORGH PAV sLOPSONG WSECHELOTV isic,ccicteidid Wcha la vie etc felsic wate lo ge sila s Wallingford 
BE. H. JENKINS, Director and Treasurer 0.50600. c ceca weve: New Haven 
Waser Es W.NALSOP 6.05, fo0 owas oe Pua Ree Rrics NeNR eu R abe Me walatea ai vie Avon 
"EU TESSY OS S007 [a G11 ORR Ws en eS RY Ca RA GPE pe a Orange 
aE AS SNMRHEN UBLAINR tertestn icici scope weed Wis dorate wlin buns aero ha are ¢ Elmwood 
SR gE oes Oa ge OA DP NG OP Nt or Hamden 


STATION STAFF, 


ADMINISTRATION, E. H. Jenxins, Px.D., Director and Treasurer. 
Miss V. E. Corr, Librarian and Stenographer. 
Miss L. M. Brautiecut, Bookkeeper and Stenographer. 
CHEMISTRY. 
ANALYTICAL LABoRATORY. JOHN PHILLIPS STREET, M.S., Chemist in Charge. 
E. Monroe Barrey, Pu.D., C. B. Morrison, B.S., 
R. B. Ror, A.B., C. E. SHEPARD, Assistants. 
Hueco Lance, Laboratory Helper. 
V. L. CuHurcHILL, Sampling Agent. 


Protein RESEARCH. T. B. Osporne, Pu.D., Chemist in Charge. 
Miss E. L. Ferry, A.B., Assistant. 
Miss Luva Francis, Stenographer. 


Borany. G. P. Cuinton, S.D., Botanist. 
E. M. Stopparp, B.S., Assistant. 
Miss M. H. Jaccrr, Seed Analyst. 
Miss E. B. Wuittiesey, Herbarium Assistant. 


ENTOMOLOGY. W. E. Britton, Pu.D., Entomologist; also State 
Entomologist. 
B. H. Waxven, B.Acr., D. J. Carrrey, B.S., 
A. B. Cuamprain, Assistants, 
Miss E. B. WuittLesey, Stenographer. 


Forestry. SAMUEL N. Sprine, M.F., Forester; also State 
Forester and State Forest Fire Warden. 
W. O. Fittey, Assistant; also Asst. State Forester. 
Miss E. L. Avery, Stenographer. 


PLantT BREEDING. H. K. Hayes, B.S., Plant Breeder. 
C. D. Huser, Assistant. 


BuiILpiIncs AND GROUNDS. WILLIAM VeITcH, In Charge. 


i 
ie a by 


ey RP Ray Pombo. ch 
. \ , 
, werent: Ae ea Sn BN eso Voth 
: ase NTR Paleo Key EAM Ng 14 | y f 
F i e ty OO Aas hat ie ee ; 
a ss he ant ) SO ah re 
’ Ay LOIN | MRO Nar Net » HM Pp, 
‘ 
; va ; , Any, i NE gy 
be j i ar eu le a ea Wt j 
; Ht Fen ’ } 
wi 7 h 4 A | 
t wil ah'yt i A A Nee 
ee i Ly r 
v if 
‘ ‘ i) 1 Seat my 
i 7 4 ” 
t ly i y 
Ns ¥ i ATi y,' Laas : iY ae 
{ 
iy ee | act 
f { 1 i ‘ i 
i y 1 
d il 
‘ ' ) VS, iy Mi \ 
4 tet ni 5 
i p i , ' i yt as vain Z 
n wr ; ’ iF 
t ‘ , a Wh) { 
‘ ‘ J i 
ty 
ee wa VEN \ 
i | ae Wt, ay a 7 iv i 
’ oan i 
My i i 
/ ‘ J i 
f ‘ “ 4 
a 
es 
« t 
' i Ate) 
\ 
* i 
i 
‘ ' ‘ i ry 
i . ; au | 
j hy 
; 1 
‘ foh } A eT 
i { . \ i ad a j ie ‘ 
iy ; { t ' k , 
is il F j be WAN 
‘ Ae a) i iv: r 7 \ 


TABLE OF CONTENTS. 


ARC SSIES. URS EI ESM AN UR a OL 
DETERGENT EG ad SING IRE OS 0 GR Red a ARPES es a Ps 
enon it MAGUS b MOMETON Al. cs vale seliniaiec cre odpsam Gees ah eeate 
BEET igt es GPP LEQSUEEE hic tele hoe oe ean, ore Bia lee oat tsk ole yrs a lmdveretelele 
AES Tatra LUMEN mC a eee eae aie css a ee reds tal atotiersy ome, oll Om cue tvectaste 
teeneee am) Gotmimercial Mertilizers. 25 05s. soe oe ses oc ese eisee 
The Fertilizer Law and its Observance ..................0.. 
Sanipline and Collection of, Fertilizers) i000 006 see 8 
Explanations concerning Analyses and Valuations .......... 
hes solubility, of Organics Nitrogen c..o-ecac-ce cas cosine aie 

A Modified Method to determine Nitrogen Solubility ........ 
Solubility of the Organic Nitrogen of Raw Materials ....... 
Pot Experiments on Nitrogen Availability ................. 
Analyses of Raw Materials chiefly valuable for Nitrogen ... 
Raw Materials chiefly valuable for Phosphoric Acid .... 


Raw Materials chiefly valuable for Potash ............. 
Raw Materials containing Nitrogen and Phosphoric Acid 
Mixtures of Phosphates with Potash Salts ............. 
Witrocenous ouperphosphates (i. fo..0. ek. eos sc nee eee cues 

[5 Wena grey fu Prbs[ b Ue Sh Reg MeO tele Cees CHEER \CEPDHE CS CP Peg EP A NE 
WeMe ANU VATIGUS MORI Gie enc cine cis cele a eet ee ie lene 
Coton Halland weer Ashes logy yesh Cee eee 
Miscellaneous Manures and Wastes ...............020005 
REVORt TOM HOO Cm TOCMCES ee a aac miain cis Miele nthe! onto eae celal clasts 
US ETE SETT GS NSE BB Bt ae A eh ATA Md? a 
(CUNT Se eRe es ate ot ad A eet OR te A ON A Sr 
CL Ei c od Pg Ine 9 5 Bi rs be ry ER i ee kg air ELC 
RTE Ne cae ee Tee oe ast ho, ace ir Ned ee a ha ental tee 5 
rete re scary yh ane vier als Welt Meme GAL Dec ey Bay claer 17a OLS 
ee ete ICES Fa Nae ese Wa ant Ma cerns Wee Sane aici yy cae mates 
Rea TE Cen ATALIEIEG. iy) aoe okt a eas OR a oe a a Dee ees 
Lye) | OSs era ra Fcc 96 Napa say oe ee a 
1 LU SONS IA RRO Sap als A age E Uso a ee oe a 
od Seas Nie ep ten 2219 a be SOEs ANU Ye the or xt Ra Na 
nents besr, Relishes, Salad Dressing 0205. Sees ot. Seneca 
[cs TEES adh ag gd DARA NC (AR ha Ou tS BUI Ao i Cg 
Wae Sauces, and Miscellancoug 2.0.5.2 elec sa alee neces 
PREP U LEN DEM tare nes, St ee ht matty 2) ay eer es 
Camplin ianment:” (Cocoa Bitter 6 ie. es ioe ete 
Cod fiver Od and other Emulsions. 6.00.0)... 4 coho. cess 
Winelot the Extractrof Cod’ Liver Oil! ree 
PICA ACME MET ENA IS = slo. eiks c's oad ee See eee eh cwlenee 


Todise Pinicture) bamie: Water... VR ee, 


vi CONNECTICUT EXPERIMENT STATION REPORT, IQITI. 


PAGE 
Report on Drugs, cont'd. 
Spirit of Nitrogs) tiers.) 222250 oe eae Pa Po eee lana 181 
PGP Sim Fao ikaw ae Spek acts wis aks Weal aca RCO U sar So ket ae ee an a 183 
Quinine Pills and Compound Extract of Sarsaparilla ....... 188 
Extract tof Witch elazel yim. sretrcinten ised cvcteretetele starrer ev ate eae 194 
Food and Drug Products examined for the Dairy Commis- 

SIOMEL 8 o5 ie Sislaicie re Se eh See ee Bin ee aed ee Re eens Ee es 195 
Miscellaneous) Hoods and WWrugs ee iadccee ie ae rencre cin ieee 210 
Summary wot SResules 4h, oe ce ee ieera arene wile outa ice ee 215 

Report ‘on ‘Commercial (Peeding Stults\’.)3.35.2hc/seis tata ets bees men 219 
Leaiw reparding Saber. fess ties « eteie'se Ne yys'oraes scehebend dears eet ace a 219 
Oil Seed GPLOdUcts hie cia eles bie ee oh nae Gai BER Oe 220 
Wiheat Produces. cae es on ch ena cin ut arnt oheea Sittiegie are chatae 222 
Maize wProducts: <i. iicemsts cate ne mata his eine Belnee ea eaeiae 224 
Reverand Buckwheat Products ip bccn seem eerie 225 
Oat and ‘Barley Products yn 25 bs eatece scr aay acne Sek Eee 226 
Miscellaneous seed stn ie 2 bts Wiarae win hess aa teadoieee base ae bite 227 
Proprietary sheeds. i Mean sects mcaeseee, nomen ic ae Rn Ee 228 
Digestibility or Heeds byRaumiunantsy. «cers -ysaciels cl ecient 233 
Average Composition Digestibility and Selling Price of Feeds 233 
Notes regains, they Yield of Altalitags... 0. a.e ae eee 237 
MablesvotvAnalwsespOon pH eeds teec).ck cca act oe asc ae 238 
Analyses of Bean. Pods and Straw; .o1).\os.< .sseyn coe weet 258 

Reportron the: Pntomologsist: kA. cosswasts aes tere Wealvisieae tao RR ae 250 
Work or the Department) Wi 2).20he ea pune cece hee 260 
EPntomolocicalpMeatttnes Of) TOMI" sewer aeietelaere nhs eee nee 265 
Inspection of Nurseries and Imported Stock ............... 269 
TMS PECHON sOL VAPHATICS {iin 50 0s wis ee oes Acie Se aes ee 275 
Progress in Controlling the Gypsy Moth ................... 277 
Checking the Spread of the Brown-Tail Moth ............. 281 
PievOniony Maceo vorscrs, ca sheatins kes ce she ia eee eet eee 286 
DPhe Wey rated soy ih Nao heme taaebnee bab ohePhncee ene foresee eye aa 292 
The*Seventeen=Y ear SWocusttent ath cuvckecee potlomiae ieee eee 206 
The Maple ‘Leat-Stem Borer 02502 is.) cmc soe ee ee 305 
Preliminary Tests to Prevent Damage by the White Pine 

Wee val esciaaien Sta cate rt onee ese here There Ran Tee ero aR eee 307 
The Cherry ent. Malker (2.7 2 oc tuiat.cs otnars« ou Cala et aaron te eaten 309 
The ‘Poplar: Mocha-Stone Moth ©. 0/1... ovcie elses eae 310 
Mhe- Colorado #hotato section sar.vue sc uiceier oeiaeeenike 3II 
The sh each Saw sllive iio wicks ee ae beaut iam eT Peers ee 314 
Mow. tevget Tid JOP AMESH® i cheinre cbeusrohs sere abensahoiaammba ceva et x lenaletin ei 316 
MHUEVeCOPAT Ce MOE te eee koe tet iettele iene ete em a eecder acest tees 317 
Flo wato/ eet nidvot Pltese ia els cia ale eit C Ae leita eae eee 338 
Brier MSecth INOtES erro See cee ecient ss Soave eG i ote svete Jo) sia ye rae eae 339 

Report on Tests of Summer Sprays on Apples, Quinces, etc. ..... 347 
TeypestOt ; Sprays Used) oly. ccyc corals sc ies alice (eet mtene apne terete 340 


Gerieral “Results with) Apples: 5./3.)55 sat) + <> ee hae capes 358 


TABLE OF CONTENTS. vil 


PAGE 

Report on Tests of Summer Sprays on Apples, etc., cont'd. 
Recommendations .......... Bohs Jereatapen Stem eo, babes adore lar ala ole 370 
Gretlerah Restnts wiattl: PCACHES isto feeds bie ce cues sc Urder ek wale 371 
His XCESETASES SEIMEI AINES fee Mrcicde tae c sre croke ot rR tera hes baie she in alk a cars 276 
Petauc eae tite PeRPELIMCHES ».:: =. oa dieeeiociee Roiaioe oe ee ain't oie 376 
Experiments. with Pears'and Quinces. 2... 0.06. 000ds0 0 306 
Cherries: ath Pigs ui eos vn etaianes Uae nes 398 
EAMES 2 Aa 0 Ss. ou Uae tals a siete ie eae ake 405 
Inheritance in Corn ........ AAR! ims Siatale ata aero wa ot id one Lite 407 
255 (2g eae Ges a ay a Pepe ae gees Ge ica, swe Dre emOs 427 


Mh 
eo cind ea 


REPORT OF THE BOARD OF CONTROL 


OF 


THE CONNECTICUT AGRICULTURAL EXPERIMENT 
STATION. 


To His Excellency, Simeon E. Baldwin, Governor of Connecticut: 


The Board of Control of The Connecticut Agricultural Experi- 
ment Station herewith respectfully submits its report for the 
year ending November 1, 1g1TI. 

The following minute regarding William Henry Brewer, for 
many years a member of this Board, was adopted by the Board 
at its meeting on December 22, IgI0: 


Professor William H. Brewer, Ph.D., LL.D.,a member of this Board for 
thirty-three years, died at his home in New Haven on November 2, I9g10. 
His manifold work as geographer, botanist, sanitarian and teacher needs 
no recital here. 

As one of the pioneers in bringing agricultural science to the knowl- 
edge of farmers and teaching its value for practical ends, his name 
will be held in grateful remembrance by the farmers of this State. 

Born and brought up on a farm and having personal experience of 
farm work, he began his studies in Yale College with the object of 
fitting himself for the life of a farmer. Drawn by his tastes for natural 
science and eagerness to follow up the studies he had begun, he finished 
the regular course and graduated at the Sheffield Scientific School in 
1852. After studying abroad at Paris, Heidelberg and Munich, serving 
as a college professor at Washington College, Pennsylvania, and the 
University of California, and working for four years on the survey of 
California, he returned to the Scientific School of Yale as professor of 
agriculture in 1864, and held that position until his retirement as professor 
emeritus in 1903. 

He was professor of agriculture not only within college halls but 
everywhere in the State. His intimate acquaintance with practical farm- 
ing, his scientific attainments, the wide range of his knowledge and of his 
interests, together with his broad common sense, made him a welcome 
and effective speaker at farmers’ gatherings everywhere. 

He was earnest and influential in establishing this Agricultural Experi- 
ment Station and he served it wisely and effectively until he died. His 
last public act was to attend a meeting of this Board only a few days 
before his death. 
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Probably no one in the University during the last fifty years was 
called on so often and so variously for public service outside of the 
institution as Professor Brewer, and in all of it he was faithful, tactful 
and efficient. 

Tue MEMBERS OF THIS BoarD wish here to record their sense of 
personal loss, their appreciation of his rare qualities as a friend and 
adviser, and of his long and effective labors for the advance of 
agriculture. 

Ir 1s OrpERED that this minute be entered on the records of this Station 
and that a copy be sent to Professor Brewer’s family. 


A detailed account of the work of each of the several depart- 
ments of the Station will appear in the reports of individual 
members of the staff, which are now in preparation. 

We therefore only call attention to certain facts relating to 
the Station welfare which will not be discussed in those 
publications. 

The General Assembly, at the January session of 1911, appro- 
priated $6,500 to this Station to cover the loss caused by the fire 
of January I0, IQIO. 

Chapter 192 of the Public Acts of I911 provides for the 
printing of an annual report of this Station, which had been the 
practice for thirty years, in place of the biennial report required 
by statute during the last four years. 

Chapter 134 of the Public Acts of 1911 requires that the net 
contents of all packages of food products shall be plainly marked 
on the outside in terms of weight, measure, or numerical count, 
and that the director of this Station, with the Dairy and Food 
Commissioner, shall establish rules and regulations as to the 
reasonable variations and allowances which shall be permitted. 
No penalty is to be enforced prior to eighteen months from 
the passage of this Act. 

Chapter 274 forbids adulteration of turpentine or spirits of 
turpentine and makes it the duty of the Dairy and Food Com- 
missioner and the director of this Station “acting jointly” to 
enforce this law. To the Commissioner alone is given the right 
of inspection. This statute, unlike any other relating to adultera- 
tion, makes the Station jointly responsible for enforcing the 
law. This is a departure from previous policy. Hitherto the 
Station’s responsibility has been limited to testing suspected 
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articles, reporting its findings to the Commissioner, and giving 
expert evidence in court when required. 

There have been no changes of importance in the Station staff 
except that Mr. Walter O. Filley has been appointed assistant 
state forester, an office created by the last General Assembly, 
and Mr. A. B. Champlain, an assistant in the entomological 
department, resigned October 1, I911, to accept a position in 
the State Laboratory of Economic Zoology of Pennsylvania. 

During the fall, an exhibit illustrative of the several depart- 
ments of the Station work was made at six agricultural fairs 
and also at the Station grounds in New Haven, the last espe- 
cially for the teachers of the State who were attending a 
convention at the time in New Haven. Members of the Station 
staff were in constant attendance at all these exhibits to explain 
them and to answer questions. This involved the almost 
complete suspension of our regular laboratory work for nearly 
six weeks, which was a serious interruption. The large attend- 
ance, however, and the interest shown in the Station work as illus- 
trated by the exhibits convince us that this is one of the most 
effective ways of diffusing information regarding our work 
among the farmers of the State. 

The Station has bought a farm of twenty acres at Mount 
Carmel, not far from the city, including a small house for the 
caretaker, has set out an orchard of apples and peaches for 
experiment, has begun an experiment on the effect both on the 
crop and on the soil of fertilizers and manures, and another,on 
the handling of an old and neglected orchard. 

At the Centerville field, which will be given up in the spring 
of 1912, we have over 800,000 white pine seedlings, three years 
old, which are being sold at cost to citizens of this State for 
forest planting. 

On this field also corn and tobacco breeding work, as well 
as other experiments, has been carried on during the present 
year. Hereafter this work will be concentrated on our own 
fields at Mount Carmel. 

The Station receives one-half of the so-called Adams Fund 
which, by Act of Congress and the rulings of the Secretary of 
Agriculture, must be used wholly for scientific research, prefera- 
bly in a small number of “projects” approved by the Office of 
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Experiment Stations. The Station’s share of this fund is 
devoted to two projects: a study of the laws of inheritance in 
maize and tobacco, and a study of the composition, structure and 
relative nutritive value of the vegetable proteins. This last pro- 
ject, which has engaged Dr. Osborne’s time for many years, 
now receives very substantial aid from the Carnegie Institution 
of Washington. 

Bulletin 167, Inheritance in Maize, gives an account of five 
years’ study of the subject, and Bulletin 168 is a discussion of 
the facts discovered which may be of immediate practical 
account. The results of work on the other project are published 
in physiological and chemical journals and in monographs of the 
Carnegie Institution and are not further noticed in this report. 

During the year there have been issued parts of a biennial 
report aggregating 512 pages with 21 plates in editions of 10,000 
copies, and three bulletins aggregating 174 pages with 30 plates. 
Nine thousand five hundred copies of one of these were printed, 
of another three thousand, but of the third, which was so tech- 
nical as to be of value chiefly to investigators, only one thousand 
were printed. The spray calendar has also been revised to 
include the results of recent work and is mailed as requested. 

Fifty-one addresses have been given by members of the staff 
at farm institutes, field meetings, granges and other gatherings 
of farmers, and the Station correspondence has involved the 
writing of more than 9400 letters and manuscript reports. 

The following summary shows in brief the departments of 
the Station work and the special directions it has taken: 


ENTOMOLOGICAL DEPARTMENT. 


Inspection of all the nurseries in the State and of imported 
nursery stock to prevent distribution of insect and fungous pests; 
inspection of apiaries on request or complaint; gypsy moth con- 
trol work at Stonington and Wallingford; search for the brown- 
tail moth and destruction of its winter nests in northeastern 
Connecticut; studies of life-histories of certain insects, prepara- 
tion of exhibits; and publications in various journals on entomo- 
logical subjects; also cooperation with the botanical department 
in the study of summer sprays, which is described below. 
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BoTANICAL DEPARTMENT. 


The preparation of artificial cultures of many fungi, most 
of them of economic importance, for purposes of investigation ; 
studies on the odspore production of the potato blight in arti- 
ficial cultures and the relation of media to the stages and char- 
acter of growth of fungi in artificial cultures; publication of 
papers on botanical subjects; studies in the field of the chestnut 
blight, calico of tobacco and peach yellows; tests of Millar’s 
Cream muskmelon; and spraying experiments with melons, 
cucumbers and potatoes. 

In cooperation with the Entomological Department, very 
extensive and careful tests have been made to determine the 
comparative value of the various summer sprays on apples, 
peaches, pears, plums, cherries and some other fruits. The tests 
were made in thirteen orchards and involved the individual 
examination of 93,000 apples and about 25,000 peaches. 


SEED TESTING. 


Tests of purity and vitality of field and garden seeds and 
identification of weed seeds for farmers and dealers; and studies 
of methods of seed testing. 


FORESTRY DEPARTMENT. 


The care of the three Station nurseries, containing about 
1,100,000 young trees for forest planting; care of the Station 
forest plantations, including forest planting, cleaning out worth- 
less species and liberation cutting; a test of basket willows; a 
demonstration planting of red and white pine at Putnam Memo- 
rial Camp Ground; inspection of State forests and destruction 
of pine weevil; making fire lines and improvement thinning at 
the Portland forest; the careful gathering of statistics of the 828 
forest fires of the year which caused damage amounting to more 
than $235,000. New and desirable legislation has been secured 
regarding forest fires and the work of the forest fire wardens 
further systematized. Examinations of woodland for private 
owners have been made and advice given regarding planting, 
thinning and cutting. In cooperation with the U. S. Forest 
Service a study is being made of the woodworking industries of 
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the State, to get if possible a better utilization of home-grown 
woods and give the woodland owner information as to markets 
for his product. 


CHEMICAL DEPARTMENT. 


Analyses and published reports of all commercial fertilizers 
sold in the State, of commercial feeds, and of human food pro- 
ducts and drugs; examinations of foods and drugs for the Dairy 
and Food Commissioner, and expert evidence in court as 
required; study of methods of analysis; and analytical work 
required in connection with field experiments. 


PLANT BREEDING. 


(Supported by Adams Fund) 
Studies of inheritance of characters in corn and tobacco and 
of the yields of first year corn hybrids. 


PROTEIN RESEARCH. 


(Supported by Adams Fund) 
Studies of the composition, structure and relative nutritive 
values of the vegetable proteins. 


The above list of the important parts of the Station work 
illustrates how it covers the whole State and affects the interests 
of all its citizens, whether farmers or not. 

Each session of the General Assembly adds to the State’s 
requirements of the Station, the calls made by farmers and others 
for the help which it is the object of a Station to give, and 
the natural and inevitable expansion of its work have made the 
Station’s income insufficient for its needs. The strictest economy 
will be necessary for the next year, and without a larger income 
than it now has the work which it is doing must thereafter be 
lessened and its working force cut down. For the general 
expenses of the Station no increase of appropriation has been 
made by the State since 1895. 

All of which is respecctfully submitted. 


Georce A. Hopson, Secretary. 
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E. H. JENKINS, in account with THe ConnectTicuT AGRICULTURAL EXPERI- 


MENT SrtaTion for the fiscal year ending September 30, ro11. 


RECEIPTS. 
Balance on hand, October 1, 1910 (State Agricultural 


SEMAN aE RCUM RED. Fess Dias era KAUR = Wicd veiw ow datere: oz $1,655.26 
State Appropriation, Acriculture. i). 60.00 .0.55052: $10,000.00 
Brahe MO PLOPCiationt nH OOGi. os held gutorwacahee vale e's 2,500.00 
State: Appropriation, ‘Insect. Pest \.):/.))2 6064 o3 0.0 3,000.00 
state Appropriation, Gypsy Moth 0.0.0.0 0.006.640. 4,000.00 
United States Appropriation, Hatch ................ 7,500.00 
United States Appropriation, Adams ............... 7,500.00 
Pp MSVALV EIS) MEE SER PAERT J SC vbacy eter atop starane dhabersiehorieidlinenhok ct 12,500.00 
PG OEY A ALM ME BOUGCES )c:0° < sraaclcioic Wave wilorecleled hsiee eters 80.79 
MASGeMAN OMS S RECEIBES): Ws.54.ci0\ 0's oc ih eae DERE dhe 339.81 

Brom tte Lockwood Estate i.) aS ee! 16,611.23 f 

———— 64,031.83 

SUS AG Rie. SUDAN ARC Bc ae NEU ec ut SA A Ra $65,687.09 

DISBURSEMENTS. 

Bei fenkins, \Girector, SAlALY ©. osc den acs ade dee vce $2,800.00 
Beis penkins treasurers: 6. eine ee Bie, 400.00 
Ee poh SARA EM ie oeec ag nie se wade tie oe saw se 8.34 
eISSN Ses ack a eaten ahaa’ cre von web 6 75.00 
V. E. Cole, SAAD ke fet oe 0 eae pasa ee aE SPL Oo 850.00. 
REALE CHI Pah kine. Mactial c ase naee aOR wie macs 750.00 
J. P. Street, Pe ROT LS OUR Mah mR ay Oa i APN aoe Ea 2,500.00 
Pies Ol GOGH TY Ne NaC es aie ctowralale d RU eo cieeale elediccs 2,400.00 
E. M. Bailey, ab By eR Gre Te aH ies PRR AD Tans Re Cte on 1,550.00 
erie ECORI aNar iiabten s faiis ae Lu Ue he eth 1,158.34 
Re Be Roe; ED a ROIS MER Fea gsr 1 Ane EAN aa 1,003.75 
OME SHEN ARC MMi heiraieel rae itac bth tele ciuials tas aes 875.00 
MEER, Etat ee Aes ee Sie dette erin Valea coe ed 2,000.00 
G. P. Clinton, Soul inh te ce, RUA ie LN ERCE. fsa ne 2,200.00 
PME SLOG at ay sa aiveisaih orth Nov tate nora Bias earns ciuves seers 758.32 
S. N. Spring, OA 9 oS AALS SERA AE OL 7 EEN SR 2,500.00 
W. O. Filley, PRURR AGS semen net tM ety hgh Oee I el Les ct is 1,030.73 
H. K. Hayes, PERN creas Vy ce Vea oate eeeeanrereths, Kiya Oe tey a 1,125.00 
E. L. Ferry, ah, Ct ERR AS SDS SEA yee ek mE 1,033.32 
H. Lange, Ge asco tehe rier ae teae a vtatioks (aha MU rere ag alin ls aps 925.00 
Ake ed eT TNR Pe ae RR a a De eer ele BeBe a 825.00 
Wm. Veitch, FE eS eRe ces IMT nen MaRS er RE! 675.00 


Luva Francis, "Ei oa Loh ASS ERE SAPS ORS aR ea 350.00 
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Bie eovery usalary ) 2 uenuuearaeuy HARES E I oy Was eb LA Ny 
EW isaley; Glabor) \otdtiseaue wage bale Wee 
Wm. Pokrob ye A LATA SEER NS IRI SP a 
Gog Pg oe DOIN TO OR Pa ee ANIM Ya A SOEUR AMR a yh 
Gir ro me Gor teh 6 a as MnO Wee ATM NINO AS AW teats UA SR IN AE 
BYE ed: Peanut Mic tt oly CARA) SUS Ghee Meas ALA A 
NSS, SEGRE OOS TMC Pn CONE Oech ee aia en RAPES oP Be Sa 
L. Robinson ete mane (uc aN UL RRR Mc AP 2 
L. Nolan HARNESS gan ea ana PRAY GN OU RI 
TSA DOR Re eG ieee cle ce hY ENTE te Seaver cast g tien es DEnNGaayT aa 


PQS CASE i seule ea je UN aan ene Nr ke Lava oan a ke 
DLATIOMELY, |e. deS sae ein iekie sade ont ah at eR eg 
‘Pelepnone rand i helerrapl £0) csp ard ceo eee 
Preis ATi GHeeDTESS (hte Miele oa aera alk poe ea ae ad es 
Gas, Werosene. and HMlectricity: .A>.ieuentees com anaeee: 
Goa hi aeheaey aside Acteh bn O anata aloe tai ranhe ramet 


Chemicals and Laboratory Supplies ................. 
Agricultural and Horticultural Supplies ............. 
Mascellameous Supplies: 6). oils cake bakes cetelo noel 
GG TRUECOTS et Jaron hcie eh Walt ee UR Ou ea it Ahad Sol lay eae 
Pedi SETS! cum Acinic Witty mashes ie tytn cy nae aL 
hibsany and! Periodicals yO Wee ve Wate lay anda 
MOGIS ANG MNACKINEEY Vor nical ceoaclakiont MeL tisk eet 
Burnitdre and wrixtuees ly. 0 nt eae Cae tamer 
DITOMEMEG: FNC A LACES hk (sles haparemcalatde ee arc ep ee 
Civ: ASHORE S eee eisai Geen > am ERLE nt megs rt Nee ea AO 
Traveling (bythe Board. )o5 j25 Sa ees Selves ache 
ATAVCUNS Dy sue yotalt nhs ene ch etieeton nek kamen ae 
Traveling in connection with Adams Fund Investi- 

BAOS) IES ie ech Sees eon ORO Geir MOC at Soe es 
Bertnizer Sampline tresses ose Bele pai ee Sees 
Mood Sampline inc. asa. eee wees Sate onan acer 
PriStraniGe Aen ys eta iotitn's nce rab ats BEAD CNC Sareea ee 
Insect Pest Appropriation to State Entomologist .... 
Contin cent Wi ee at Net RES rae irate Nie ent uUA ON aR a 
Lockwood \Sixpenses:i20 sone pacino oe ott sosicthent s tra oe 
Gypsy Moth Appropriation to State Entomologist ... 
Mew: Heildin seg’ CCA ine ms ae Pern Reese Rare De 
IB Ett enim ents i aas-wene seit eouie sik mele Sts Ginn IMG ELE A) Mer es aN 
RENE GS 9 Sy cts aes con as NINN NMG La Sg 
Led cial ge by op ain! Eo fc Mamba eg AMI SEL og RRB At ed at 


545.28 
1,583.00 
134.44 
897.82 
2,567.05 
575.76 
480.51 
188.908 
843.58 
334.31 
294.00 
218.02 
II.00 
II8.11I 


1,295.91 


139.71 
231.60 
249.25 
65.80 
3,000.00 
572.51 
400.00 
4,000.00 
396.90 
1,035.39 
337.14 
105.00 
6,000.00 


$65,634.49 
52.60 


$65,687.09 
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New Haven, Conn., Nov. 14th, 1911. 
Tuis 1s To Certiry that we have examined the accounts of E. H. 
Jenkins, Treasurer of The Connecticut Agricultural Experiment Station, 
for the year ending Sept. 30th, 1911, have compared the same with the 
vouchers therefor and found them correct. 
WiLtiAm P. BalrLey, 
Epwarp S. Roserts, 
Auditors of Public Accounts. 


E. H. JENKINS, in account with THE ConNEcTICUT AGRICULTURAL EXPERI- 
MENT STATION for the fiscal year ending Sept. 30, I9II. 


Receipts and Disbursements in connection with the rebuilding of ‘the 
laboratory building destroyed by fire January I0, 1910. 


RECEIPTS, 
Balancerongyian dy Ocp ier TOL wis\ Shy stor\c a ispenieaiatct cies Soria $141.48 
Peer oa PRT tome atn tic oo raisohis eraiclahttess ae weniaiiheate Ritinig oteie 5.89 
$147.37 
DISBURSEMENTS. 
Fixtures’! 2)... Peart cede ob lat ethan Ve Ste. OU iels Borate 9 $ 3.05 
Apparatus, Laboratory Supplies and Miscellaneous ...... 22.97 
Part of. interest on loan iof $6,000) ... 9.0 5-00 ble ee cee 123.35 
$147.37 


Tuis CERTIFIES that we have examined the account which relates to 
loss by fire and rebuilding new building, have compared the same with 
the vouchers therefor and find them correct, the said account being closed 
and balanced by the expenditure of all moneys in the account, same being 
evidenced by vouchers on file and bank book. 


WILLIAM P. Battery, 
Epwarp S. Roserts, 
Auditors of Public Accounts. 
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ERRATA. 


Page 124, Stollwerck’s Milk Cocoa is stated to contain 
glucose. This statement is an error. There is no evidence of 
the presence of glucose or other adulterant in this brand. 

Page 200, nineteenth line from top, for henzoic read benzoic. 

Page 227, “The Biles’ product” mentioned under Dried Dis- 
tillers’ Grains refers only to rye grains, the analysis of which is 
given on page 250, and not at all to the other and higher grade 
brands of distillers’ grains sold by the Biles Company. 

Page 229. The manufacturers state that Husted’s Steam 
Cooked Feed contains only whole and cracked corn and whole 
oats but no wheat. 
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